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copy, or disseminate this message or any part of it. 
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1.0 INTRODUCTION 

Delta Air Quality Services (Delta), an affiliate of Montrose Air Quality Services, 
LLC (Montrose), was contracted by Desert View Power, to conduct performance 
emissions testing at the Desert View Power Project located in Mecca, California. Testing 
was conducted on April 10 and 11, 2016. The Delta test team consisted of Dave 
Wonderly, Arlene Bell , Rik Dupont and Mike Miller. Craig Bressan of Greenleaf Power 
LLC coordinated the test program, plant operations during testing, fuel sampling and 
analysis and data retrieval during the test program. The South Coast Air Quality 
Management District (SCAQMD) was notified of the test date, Mike Wickson of SCAQMD 
came on site to observe the testing. 

The emissions tests included measurements on Unit 1 and Unit 2 for hydrogen 
chloride (HCI), exhaust flow rate and moisture. Fuel sample collection and analysis was 
performed in conjunction with the emissions testing. 

Delta conducted testing to demonstrate compliance with U.S. Environmental 
Protection Agency 40 CFR Part 63 Subpart DDDDD the Boiler MACT. This report 
documents the results of that testing, a description of the sample locations and a 
summary of quality assurance procedures. 

Emissions tests were performed on each Biomass fired boiler as specified in the 
Boiler MACT regulation for: 

• Hydrogen Chloride (HCI) 

• Method 19 F-Factor Using ASTM D6323 and ASTM E711 for Fuel BTU/lb 

• Volumetric Flow Rate 

• Oxygen and Carbon Dioxide concentration 

• Flue gas moisture content 

Tables 1-1 and 1-2 summarize the results of the emissions tests for Unit 1 and 
Unit 2. 
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TABLE 1-1 
HYDROCHLORIC ACID TEST RESULTS 

DESERT VIEW POWER UNIT 1 
APRIL 11 , 2016 

Test Number 5-HCL-Unit 1 6-HCL-Unit 1 7-HCL-Unit 1 Average Limit 

Date 05/11/16 05/11/16 05/11/16 
Start/Stop Time 815/1027 1040/1251 1413/1625 
Stack Flow Rate, dscfm 85,045 85,020 83,885 84,650 
Sample Volume, dscf 85.722 86.294 84.893 85.636 
0 2,% 8.69 8.68 8.61 8.66 
C02, % 11.74 11 .75 11 .78 11 .76 

mg/sample 18.70 17.30 26.70 20.90 
mg/dscm 7.703 7.079 11 .105 8.629 
ppm (as HCI) 5.001 4.596 7.211 5.603 
lb/hr (as HCI) 2.4519 2.2526 3.4867 2.7304 
MM Btu/Hr 370 370 370 370 
lb/MM Btu 0.007 0.006 0.009 0.007 0.022 

TABLE 1-2 
HYDROCHLORIC ACID TEST RESULTS 

DESERT VIEW POWER UNIT 2 
APRIL 10, 2016 

Test Number 2-HCL-Unit 2 3-HCL-Unit 2 4-HCL-Unit 2 Average Limit 

Date 05/10/16 05/10/16 05/10/16 
Start/Stop Time 1059/1309 1328/1540 1615/1825 
Stack Flow Rate, dscfm 89, 128 88,085 88,614 88,609 
Sample Volume, dscf 92.055 92.707 90.242 91 .668 
0 2, % 8.73 8.67 8.69 8.69 
C02, % 11.80 11 .77 11 .76 11 .78 

mg/sample 44.40 57.80 46.70 49.63 
mg/dscm 17.031 22.015 18.273 19.106 
ppm (as HCI) 11.058 14.294 11.865 12.405 
lb/hr (as HCI) 5.6813 7.2579 6.0605 6.3332 
MM Btu/Hr 360 360 360 360 
lb/MM Btu 0.016 0.020 0.017 0.018 0.022 

Note: Test 1 was not used, due to the loss of biomass fuel flow. 

. .. 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two nominally rated 297 MMBtu/hour, 
circulating bed, biomass-fired boilers, and combined unit are designed to produce 47 MW 
of net electrical output. Each unit is equipped with the following pollution control 
systems: 

1. An ammonia injection system for control of NOx emissions; 

2. Cyclonic mixing of injected ammonia with flue gas to provide for a 
minimum amount of ammonia slip (emission); 

3. A limestone injection system to limit emissions of S02 and HCI; 

4. A hydrated lime injection system to limit emissions of HCI; 

5. A reverse air baghouse to restrict opacity, control HCI emissions and 
emissions of sulfates and particulate to very low levels. 

2.1 TEST CONDITIONS 

The tests were conducted at or normal steady state unit load conditions. 
Limestone injection rate, fuel combustion rate , ammonia injection rate , ash handling 
operations, excess air level, combustion air distribution, and combustor temperature were 
set to maintain stable unit operation. Pertinent operating conditions were recorded by 
Desert View Power personnel during the tests as presented in Table 2-1. 

The tests were conducted at or normal steady state unit load conditions. 
Limestone injection rate, hydrated lime injection rate, fuel combustion rate, ammonia 
injection rate, ash handling operations, excess air level, combustion air distribution, and 
combustion temperature were all set to maintain stable unit operation. 

Date 

4/11/2016 

4/10/2016 
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TABLE 2-1 
AVERAGE DAILY UNIT DATA 

DESERT VIEW POWER 
APRIL 2016 

Unit No. Net MW Boiler Input MM Btu/hr 

22.6 370 

2 22.6 360 
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2.2 SAMPLE LOCATIONS 

Samples were collected at the exhaust ducts to the stack. Desert View Power 
previously conducted three dimensional flow testing and stratification testing on the 
baghouse exhaust ducts on each unit. This testing was performed in accordance to 
SCAQMD Chapter X, Section 1 and 13 and was presented in the report tit led "Stack Gas 
Stratification and Absence of Flow Disturbance Testing at Desert View Power" 
(R106E622.T) submitted to SCAQMD in October of 1994. A copy of the sample location 
certification report can be found in the appendices. The sample locations meet the 
requirements. All testing for both Unit 1 and 2 was conducted at the sample location 
presented in Figure 2-1 . 

R1413827 4 



Unit 2 

3' 

0 
0 
0 
0 
0 
0 

Unit 1 

15 Y-i' 

Equivalent Diameter = 5. 7 ft. 
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3' 11" 

------- Unit 2 

Figure 2-1. Schematic of the Desert View Power, Sample Location 
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3.0 TEST DESCRIPTIONS 

The test procedures that were used are listed in Table 3-1 . 

TABLE 3-1 
TEST MATRIX PER UNIT 

FOR DESERT VIEW POWER MECCA PROJECT 

Parameter 
No. of 

Measurement Principle Reference Method Duration per Test 
Tests 

0 2/C02 3 EPA3A In conjunction with HCI tests 

HCL 3 ion chromatography EPA 26A 
120 minutes, minimum of 2 
DSCM of sample volume 

Fuel Sampling Daily ASTM D6323 Composite hourly samples 

Fuel Btu/lb Daily ASTM E711 Composite hourly samples 

Fuel Moisture Daily ASTM D3173 Composite hourly samples 

Fuel Chlorine Daily ASTM E776 Composite hourly samples 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 
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02 and C02 were measured according to EPA reference methods using Delta's 
continuous emissions monitoring system (CEM). 02 and C02 concentrations were 
determined using Delta's mobile emission measurement laboratory. The laboratory is 
housed in a truck outfitted to provide a clean, quiet, environmentally controlled base for 
the testing operations. The laboratory has lighting, electrical distribution, air conditioning 
and heating to support the test instruments and provide for optimal test performance. 

Concentrations of these gaseous species were measured using an extractive 
sampling system consisting of a stainless steel probe to minimize reactions, a heat 
traced Teflon sample line connected to a thermo-electrically cooled sample dryer. 
Following the dryer, the sample is drawn into a Teflon lined pump where it is pressurized 
and then filtered for delivery to the gas analysis portion of the system. Gaseous samples 
were collected at a single point in conjunction with the HCI tests. 

Oxygen concentration was determined using an AMI electro-chemical cell 
analyzer (model #201 ). The analyzer full scale range was 20%. The cell contains an 
electrolytic fluid that reacts with oxygen to generate an electrical signal proportional to 
the concentration. 

C02 was measured using a non-dispersive infrared analyzer manufactured by 
Horiba (model #PIR 2000). The analyzer full scale range was 20%. 

The analyzers and sampling system were subjected to a variety of calibration and 
quality assurance procedures including leak checks, linearity and calibration error 
determinations before sampling, and system bias and drift determinations as part of each 
test run. Data are corrected for any observed bias or drift in accordance with the 
reference methods. 
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3.2 HYDROGEN CHLORIDE MEASUREMENTS 

Triplicate hydrogen chloride (HCI), samples were collected using EPA Method 
26A. Sampling and analysis for HF and Cb which is included in EPA Method 26A will not 
be performed. 

The sampling train consists of: 

• A glass nozzle and heated glass probe heated to between 248°F and 273°F 

• A Teflon Mat out-of-stack filter in a glass filter holder heated to 248°F ± 25°F 

• Two impingers containing 100 ml of 0.1 N HzS04 for collection of HCI 

• One empty impinger 

• An impinger containing silica gel 

Samples are withdrawn isokinetically from the stack. The Teflon Mat filter collects 
particulate matter. The acidic absorbing solution collect gaseous HCI and is analyzed for 
HCI by ion chromatography. 

The samples are recovered in the following sample fraction: 

Back half of filter holder, HzS04 lmpinger Catch - Weighed for moisture 
content and recovered with DI water into pre-cleaned HOPE bottle. 

The filter and probe wash were not recovered for this test program. 

Quality assurance samples collected in the field are : 

o A field blank 

o A reagent blank: 200 ml of 0.1 N HzS04 

o A reagent blank: 200 ml of DI water 

The samples were analyzed by ion chromatography by AAC in Ventura. 

R1413827 8 
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3.3 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content were determined by EPA Methods 2 and 
4 during the HCI testing. 

3.4 FUEL ANALYSIS 

Daily fuel samples were collected by Desert View Power personnel. Hourly 
samples were taken during each HCI test run and composited by the lab prior to analysis. 
Sampling was consistent with ASTM D6323 sample collection methodology. Desert View 
power sent the samples out to be analyzed for higher heating value for heat rate 
calculations, for Btu/lb for calculating the HCL emissions in lb/MMBtu using ASTM E711 , 
for moisture content using ASTM D3173 and for ch lorine content using ASTM E776. 
Copies of the analysis will be included with the final report . 

l \ \ .... 
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4.0 RESULTS 

This section presents the results of the performance tests conducted at Desert 
View Power, during March of 2016. Test results are presented in the following sections: 

4.1 HCI Performance Tests and Results 

4.2 Fuel Analysis Results 

The test plan that was submitted is conta ined in Appendix A and quality 
assurance information in Appendix 8 . All supporting data sheets and plant data are 
included in Appendix C. Emissions calculations are presented in Appendix D. 
Laboratory reports are contained in Appendix E, and Delta instrument strip charts are in 
Appendix F. Chain of custody records are included in Appendix G. 

4.1 HCL PERFORMANCE TEST RES UL TS 

Total HCI emissions for Unit 1 were 0.007 lb/MMBtu. The results are presented in 
Table 4-1. This is below the permit limit of 0.022 lb/MMBtu. 

Total HCI emissions for Unit 2 were 0.018 lb/MMBtu. The results are presented in 
Table 4-2. This is below the permit limit of 0.022 lb/MMBtu. 
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TABLE 4-1 
HYDROCHLORIC ACID TEST RESULTS 

DESERT VIEW POWER UNIT 1 
APRIL 11, 2016 

Client: Desert View Power Parameter: Full Load 
Location: Mecca Fuel: Biomass 

Unit: 1 Data By: ow 

Test Number: 5-HCl-Unit 1 6-HCl-Unit 1 7-HCl-Unit 1 Average 

Reference Temperature, °F 68 68 68 
Test Date 5/11/2016 5/11/2016 5/11/2016 
Sample Train 19-WCS 19-WCS 19-WCS 
Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 1.002 1.002 1.002 
Stack Area (sq ft) 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 
Barometric Pressure (in Hg) 30.01 30.01 30.01 30 01 
Nozzle Diameter (in) 0.246 0.246 0.246 0.246 
StarUStop Time 815/1027 1040/1251 1413/1625 
Stack Pressure (iwg) 0.74 0.74 0.74 0.74 
Delta P (iwg) 0.823 0.8325 0.8215 0.8258 
Meter Pressure (iwg) 1.830 1.847 1.836 1.838 
Stack Temperature (°F) 331.3 335.9 342.8 336.7 
Meter Temperature (°F) 90.7 97.7 99.4 95.9 
Meter Volume (acf) 88.582 90.300 89.100 89.327 
Liquid Volume (ml) 263.1 272.3 274.0 269.8 
Stack 0 2 (%) 8.69 8.68 8.61 8.7 
Stack C02 (%) 11 .74 11.75 11.78 11 .8 
Standard Sample Volume (SCF) 85.722 86.294 84.893 85.636 
Moisture Fraction 0.127 0.130 0.132 0.129 
Molecular Weight (wet) 28.68 28.64 28.61 28.64 
Stack Gas Velocity (ft/sec) 62.34 62.90 62.78 62.67 
Stack Flow Rate (wacfm) 145,270 146,584 146,308 146,054 
Stack Flow Rate (dscfm) 85,045 85,020 83,885 84,650 
lsokinetic Ratio (%) 98.81 99.50 99.21 99.17 

mg/sample 18.70 17.30 26.70 20.90 

mg/dscm 7.703 7.079 11. 105 8.629 
ppm (as HCI) 5.001 4.596 7.211 5.603 

lb/hr (as HCI) 2.4519 2.2526 3.4867 2.7304 

MM Btu/Hr 370 370 370 370 

lb/MM Btu 0.0066 0.0061 0.0094 0.0074 
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TABLE 4·2 
HYDROCHLORIC ACID TEST RESULTS 

DESERT VIEW POWER UNIT 2 
APRIL 10, 2016 

Client: Desert View Power Parameter: Fu ll Load 
Location: Mecca Fuel: Biomass 

Unit: 2 Data By: ow 

Test Number: 1-HCL-Unit 2 2-HCL-Unit 2 3-HCL·Unit 2 4-HCL-Un it 2 Average 

Reference Temperature, °F 68 68 68 68 
Test Date 5/10/2016 5/10/2016 5/10/2016 42500 
Sample Train 19-WCS 19-WCS 19-WCS 19-WCS 
Pitot Factor 0.840 0.840 0.840 0.840 
Meter Calibration Factor 1.002 1.002 1.002 1.002 
Stack Area (sq ft) 38.84 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 120 
Barometric Pressure (in Hg) 29.97 29.97 29.97 29.97 29.97 
Nozzle Diameter {in) 0.246 0.246 0.246 0.246 0.246 
Start/Stop Time 830/1043 1059/1309 1328/ 1540 1615/1825 
Stack Pressure (iwg) 0.82 0.82 0.82 0.82 0.82 
Del ta P (iwg) 0.919 0.9341 0.9246 0.9306 0.9260 
Meter Pressure (iwg) 1.847 2.140 2.133 2.060 2.040 
Stack Temperature (°F) 334.4 340.3 346.7 348.5 340.5 
Meter Temperature (°F) 83.3 92.8 95.4 99.7 90.5 
Meter Volume (acf) 86.454 95.535 96.669 94.852 92.886 
Liquid Volume (ml) 279.8 309.4 319.5 300.4 302.9 
Stack 02 (%) 9.01 8.73 8.67 8.69 8.8 
Stack C02 {%) 11.46 11 .80 11.77 11.76 11 . 7 
Standard Sample Volume (SCF) 84.690 92.055 92.707 90.242 89.817 
Moisture Fraction 0.135 0 .137 0.140 0.136 0.137 
Molecular Weight (wet) 28.55 28.56 28.52 28.57 28.54 
Stack Gas Velocity (fUsec) 66.18 66.94 66.91 67 .15 66.68 
Stack Flow Rate (wacfm) 154,234 156,006 155,939 156,490 155,393 
Stack Flow Rate (dscfm) 88,978 89, 128 88,085 88,614 88,730 
lsokinetic Ratio (%) 93.30 101.25 103.17 99.83 99.24 

mg/sample 38.70 44.40 57.80 46.70 49.63 

mg/dscm 16.135 17.031 22.01 5 18.273 19.1 06 
ppm (as HCI) 10.477 11 .058 14.294 11.865 12.405 
lb/hr (as HCI) 5.3735 5.6813 7.2579 6.0605 6.3332 
MM Btu/Hr '" 360 360 360 360 360 
lb/MM Btu 0.015 0.016 0.020 0.017 0.018 

Note: Test number 1 was not used due to the boiler losing biomass fuel during the test for a short 
time. The average value excludes run 1. 

,,, ' 1 u Delta~ 
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4.2 FUEL ANALYSIS 

Composite daily fuel sample analysis results are presented in Tables 4-27 and 
4-28. 

R1413827 

TABLE 4-3 
COMPOSITE BIOMASS FUEL SAMPLE ANAYLSIS 

DESERT VIEW POWER UNIT 2 

Sample Date: 

Proximate(%): 

Moisture Total 
Ash 
Volatile 
Fixed C 
Sulfur 
BTU/lb (HHV) 
BTU/lb (LHV) 
MMF BTU/lb 

Ultimate (%) 

Moisture 
Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Ash 
Oxygen 
Chloride 

APRIL 10, 2016 

F factor, dscf/MMBtu @ 0% 0 2: 

13 

4-10-2016 
Wood 

31 .12 
4.24 
53.8 

10.84 
0.072 
5567 
4869 
5717 

28.8 
36.42 
4.32 
0.43 
0.07 
4.01 

25.95 
0.129 

10,824 
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TABLE 4-4 
COMPOSITE BIOMASS FUEL SAMPLE ANAYLSIS 

DESERT VIEW POWER UNIT 1 

Sample Date: 

Proximate(%): 

Moisture Total 
Ash 
Volatile 
Fixed C 
Sulfur 
BTU/lb (HHV) 
BTU/lb (LHV) 
MMF BTU/lb 

Ultimate(%) 

Moisture 
Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Ash 
Oxygen 
Chloride 

APRIL 11, 2016 

F factor, dscf/MMBtu @ 0% 0 2: 

14 

4-11-2016 
Wood 

28.80 
4.01 
55.69 
11 .5 

0.077 
5244 
4546 
5494 

31.12 
34.9 
4.07 
0.48 
0.08 
4.24 
25.11 
0.124 

10,712 
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1.0 INTRODUCTION 

Delta Air Quality Services, Incorporated (Delta), an affiliate of Montrose Air 
Quality Services, LLC (Montrose) , has been contracted by Desert View Power to 
conduct Hydrogen Chloride (HCI) emissions compliance testing on two Fluid Bed Boilers 
at the Desert View Power Plant located in Mecca, California. Delta will conduct testing 
to comply with U.S. Environmental Protection Agency 40 CFR Part 63 Subpart DDDDD 
the Boiler MACT. This test plan presents the testing procedures, a description of the 
sample locat ions and a summary of quality assurance procedures. 

Emissions tests will be performed on each Biomass fired boiler as specified in the 
Boi ler MACT regulation for: 

• Hydrogen Chloride (HCI) 

• Method 19 F-Factor Using ASTM 06323 and ASTM E711 for Fuel BTU/lb 

• Volumetric Flow Rate 

• Oxygen and Carbon Dioxide concentration 

• Flue gas moisture content 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, 
biomass-fired boilers, and combined unit are designed to produce 47 MW of net 
electrical output. Each unit is equipped with the following pollution control systems: 

1. An ammonia injection system for control of NOx emissions; 

2. Cyclonic mixing of injected ammonia with flue gas to provide for a 
minimum amount of ammonia slip (emission); 

3. A limestone injection system to limit emissions of S02; 

4. A hydrated lime injection system to limit emissions of HCL; 

5. A reverse air baghouse to restrict opacity, control HCL emissions and 
emissions of sulfates and particulate to very low levels. 

2.1 SAMPLE LOCATIONS 

Samples will be collected from the transition ducts to the stack. Carnot Technical 
Services. Inc. conducted three dimensional flow testing and st ratification testing on the 
transition exhaust ducts on each unit. This testing was conducted in accordance to 
SCAQMD chapter X section 1 and 13 and is presented in the report titled "Stack Gas 
Stratification and Absence of Flow Disturbance Testing at Colmac Mecca Project" 
(R106E622.T) submitted to SCAQMD in October of 1994. The sample locations met all 
the requirements . Copies of the results from that report can be found in Appendix B .All 
testing for both Unit 1 and 2 will be done at the sample location presented in Figure 2-1 . 
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2.2 UNIT OPERATION 

The tests will be conducted at or near maximum steady state unit load conditions. 
Limestone injection rate , hydrated lime injection rate, fue l combustion rate, ammonia 
injection rate , ash handling operations, excess air level , combustion air distribution, and 
combustion temperature will all be set to maintain stable unit operation. Pertinent 
operating conditions will be recorded by Desert View Power personnel during the tests . 
Full load will be defined as greater than 90% of the permitted 300 MMBtu/hr or 270 
MM Btu/hr of total (biomass only) heat input to the boiler. 
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3.0 TEST PROCEDURES 

The test procedures to be used a re listed in Table 3-1. Part of the gaseous plant 
emissions performance testing data will be used for CEMS RATA determinations. A 
min imum of nine reference method tests are required for all gaseous species relative 
accuracy (RA) determinations . 

TABLE 3-1 
PROPOSED TEST MATRIX PER UNIT 

FOR DESERT VIEW POWER MECCA PROJECT 

Parameter No. of 
Measurement Principle Reference Method Duration per Test 

Tests 

0 2/C02 3 Non-Dispersive Infrared EPA3A 
In conjunction with HCL 

tests 

HCL 3 ion chromatography EPA 26A 
120 minutes, minimum of 2 
DSCM of sample volume 

Fuel Sampling Daily ASTM D6323 Composite hourly samples 

Fuel BTU/lb Daily ASTM E711 Composite hourly samples 

Fuel Moisture Daily ASTM 031 73 Composite hourly samples 

Fuel Ch lorine Daily ASTM E776 Composite hourly samples 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 
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3.1 CONTINUOUS GASEOUS MEASUREMENTS 

02 and C02 will be measured according to EPA reference methods using Delta's 
continuous emissions monitoring system (CEM). 02 and C02 concentrations will be 
determined using Delta 's mobile emission measurement laboratory. The laboratory is 
housed in an 18 foot trailer outfitted to provide a clean, quiet, environmentally controlled 
base for the testing operations. The laboratory has lighting, electrical distribution, air 
conditioning and heating to support the test instruments and provide for optimal test 
performance. 

Concentrations of these gaseous species are measured using an extract ive 
sampling system consisting of a heated stainless steel probe to minimize reactions , a 
heat traced Teflon sample line connected to a thermo-electrically cooled sample dryer. 
Following the dryer, the sample is drawn into a Teflon lined pump where it is pressurized 
and then filtered for delivery to the gas analysis port ion of the system. Gaseous samples 
will be collected at a single point . 0 2 and C02 will be measured in conjunction with each 
HCL test. 

Oxygen concentration is determined using a AMI electro-chemical cell analyzer 
(model # 201 ). The analyzer has three full scale ranges ; 0-5%, 10%, and 25%. The cell 
contains an electrolytic fluid that reacts with oxygen to generate an electrical signal 
proportional to the concentration. 

C02 is measured using a non-dispersive infrared analyzer manufactured by 
Horiba (model # PIR 2000). The analyzer has full scale ranges of 0-5%, 15% and 20%. 

The analyzers and sampling system are subjected to a variety of calibration and 
quality assurance procedures including leak checks, linearity and calibration error 
determinations before sampling, and system bias and drift determinations as part of each 
test run. Data are corrected for any observed bias or drift in accordance with the 
reference methods. 

3.2 HYDROGEN CHLORIDE MEASUREMENTS 

Triplicate hydrogen chloride (HCI). samples will be collected using EPA Method 
26A. Sampling and analysis for HF and Cl2 which is included in EPA Method 26A will not 
be performed . 

The sampling train consists of: 

• A glass nozzle and heated glass probe heated to between 248°F and 273°F 

• A Teflon Mat or quartz out-of-stack filter in a glass filter holder heated to 248°F 
± 25°F 

• Two impinge rs containing 100 ml of 0.1 N H2S04 for collection of HCI 

• One empty impinger 
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• An impinger containing silica gel 

Samples are withdrawn isokinetically from the stack. The Teflon Mat or quartz­
fiber filte r collects particulate matter. The acidic absorbing solution collect gaseous HCI 
and is analyzed for HCI by ion chromatography. 

The samples are recovered in the following sample fractions: 

1) Back half of filter holder, H2S04 lmpinger Catch - Weighed for moisture 
content and recovered with DI water into pre-cleaned HDPE bottle . 

2) The filter and probe wash will not be recovered for this test program. 

Quality assurance samples collected in the field are: 

o A field blank 

o A reagent blank: 200 ml of 0.1 N HzS04 

o A reagent blank: 200 ml of DI water 

The samples wil l be analyzed by ion chromatography by AAC in Ventura. 
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3.3 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content will be determined by EPA Methods 2 
and 4 during the HCL tests. 

3.4 FUEL ANALYSIS 

Daily fuel samples will be collected by Desert View Power personnel. Hourly 
samples will be taken and composited by the lab prior to analysis. Sampling will be 
consistent with ASTM D6323 sample collection methodology. Delta Air Quality Services 
will send the samples out to be analyzed for higher heating value for heat rate 
calculations. for BTU/lb for calculating the HCL emissions in lb/MMBTu using ASTM 
E? 11, for moisture content using ASTM 03173 and for chlorine content using ASTM 
E776. Copies of the analysis will be included with the final report . 

3.5 TEST SCHEDULE 

The anticipated test schedule will tentatively be May 10 and 11 . 2016. 

Date Unit No. 

Day 1 

Day 2 

Day 3 2 

R1413209 

TABLE 3-3 
ON-SITE TEST SCHEDULE 

DESERT VIEW POWER 

Test No. Type of Test 

Set-up 

1, 2 and 3 HCL 

1, 2 and 3 HCL 

HCL by EPA Method 26A 

HCL by EPA Method 26A 
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4.0 REPORTING 

Delta will prepare a comprehensive emissions report that includes all raw data 
and calculations for the test program. The test format is presented in Table 4-1. The 
test report will be submitted within 45 days from completion of testing. 

R1413209 

Title page 
Report Title 
Prepared For 
For Submittal To: 
Author and reviewer names 

TABLE 4-1 
REPORT FORMAT 

Test Dates and Report Issue Date 
Report Number 

Review Page 
Signatures of person who prepared the report and signature of person who reviewed the reoort 

Table of Contents 

Introduction and Summary 
Ident ifies the client, source, reason for the test, test date(s), test personnel. c:ienUsource personnel, 
regulatory observers 
Summarizes the results of the test, indicates applicable rules and pass/fail cri1eria and makes a 
statement regard ing the test results 
Outlines the organization of remainder of the report. 
Table of analysis results 

Unit Description 
Describes the process which was tested 
Describes any applicable control equipment 
Test conditions 

Test Description 
Test methods, replicates . duration. calculations 
Test locations 
Test critique 

Re-states the results of the test and makes a statement regarding compliance with applicable 
regulations 
Results tables with more detail on individual test runs and supporting data 

Appendices 
A. Measurement Procedures 
B. Quality Assurance Data 

1. Certification 
2 . Equipment Calibration 
3 Calibration Gas Certificate 

C Process Operating Data 
D. Test and laboratory Data 

1. Test location 
2. Test Data (by type) 

E. Calculations 
F. Chain of Custody 
G. Instrument Strip Charts 
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APPENDIX A QUALITY ASSURANCE AND CERTIFICATIONS 
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QUALITY ASSURANCE PROGRAM 

Delta 's operations include four major areas of focus which include sampling, 
sample analysis, equipment maintenance, calibration, data reduction, and reporting . 
Procedures are in place to ensure that work performed in each one of these areas is 
performed in a manner consistent with providing emissions test data that is of known 
quality and is legally defensible. This section provides details on the procedures that are 
fo llowed to accomplish this assurance of data quality. 

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Standard methods of assessing data quality such as precision, accuracy and 
completeness are used. Criteria for acceptable data are generally contained in the 
reference methods, however, for some projects other criteria are defined. Standard 
statistical techniques can be applied to assess the data as requested for specific 
programs . Statistical analysis is not generally included when reporting source test data 
unless the number of samples and sampling conditions are planned to provide 
meaningful statistical results. 

Delta's quality assurance objectives for precision and accuracy are based on the 
Reference Methods or published precision and accuracy data. 

Completeness is defined as the percentage of measurements which are judged to 
be va lid as compared to the total number of measurements made. Delta's objective is to 
generate only valid data. For compliance tests, Delta 's completeness goal is 100%. For 
this initial copy of the QAP, the methods which are listed in Delta's capabilities provide 
results which are available while still on the job site. It is expected that if all quality 
assurance requirements for a test are not satisfied, the test will be invalidated and 
repeated and the test program will remain 100% complete. 

REPRESENTATIVENESS AND COMPARABILITY 

The usefulness and validity of all data is contingent upon 1) the results being 
representative of the source being tested and 2) comparable with other results generated 
by Delta or another organization. Delta has adopted the objective is that all 
measurements be representative and comparable. These objectives will be met by 
performing tests while the process is operating under known and documented conditions, 
following published reference methods, using standard data reduction techniques and 
reporting formats, and proper training of personnel. 

TRAINING 

Training is an on-going process for all Delta personnel. Personnel completing 
any task will be properly trained before undertaking any task or be under the direct 
observation and supervision of someone properly trained. There are certain skills which 
all technical personnel are expected to acquire . 

All source test personnel must review the applicable portions of the following 
technica l documents before being involved in any capacity in any test program. 
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a) 40 CFR Part 60 

b) Delta Qual ity Assurance Plan 

d) EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Volume Ill. 

PROCEDURE SPECIFIC TRAINING 

In addition to the general awareness training discussed previously, each person 
respons ible for the performance of a test procedure is required to demonstrate 
proficiency in the method involved. This demonstration will be accomplished through 1) 
reading of the method, 2) reading of the manuals for the equipment being used, and 3) 
satisfactorily completing an oral or written exam regarding the above material. 
Information related to training for specific methods is provided below. 

Continuous Monitoring of Emissions: EPA Methods 3A, 6C, 7E, 10, 20, Understanding of 
the CEMS schematic drawing 
Understanding of the sampling system 
Leak check 
Analyzer calibrations and adjustments 
Sample system bias calibration check 
Strip chart recorder operation and documentation 
Stratification check 
Corrections for sample system bias and analyzer drift 

Sample Locations: EPA Method 1, 
Identify sample locations 
Determination of upstream and downstream diameters 
Stack area calculations 
Determine number and location of sample points 
Perform cyclonic flow check and determine sample location acceptability. 

Stack Gas Velocity and Volumetric Flow Rate: EPA Method 26A, 

Assemble pitot tube/thermocouple 
Perform leak check 
Record differential pressure 
Record stack temperature 
Record static pressure 
Record barometric pressure 
Calculate stack gas velocity and volumetric flow rate 

Stack Gas Moisture Content: EPA Method 4, 

Assemble sample tra in (probe, sample line, impingers, U-tube, gooseneck, vacuum line, 
meter, pump, etc. ) 
Record preliminary data: barometric pressure, reference temperature , ambient 
temperature. 
Pre- and post-test leak check: < 0.02 cfm 
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Read and record : sample volume, delta H, meter temperatures (in/out), vacuum, 
impinger outlet temperature 
Weigh impingers 
Calculate % moisture 

SAMPLING PROCEDURES 

Delta maintains complete copies of federal, state, and local regulatory agency 
source test methods which serve as the final authority on sampling procedures. This 
Quality Assurance Plan does not attempt to re-state the source test methods which are 
available. Delta strives to follow the appropriate source test methods whenever possible. 
Source test methods are listed in all test plans for review by both clients and regulatory 
agencies. 

The following steps are taken to ensure that the sampling procedures of the 
source test methods are followed: 

Train ing of personnel, as discussed in Section 5, 
Copies of reference methods are available to all personnel and are taken to every job 
site, 
Appropriate selection of project managers 
Quality assurance reviews of test programs 

Occasionally, due to the sample location limitations or other factors, variations 
from the standard methods will be necessary. Any variations from the methods will be 
assessed to determine the effect which the variation will have on data quality. Whenever 
possible, variations will be included in the test plan and receive approval prior to 
implementation of the program. Any variations will be clearly documented in the source 
test report. 

CHAIN-OF-CUSTODY PROCEDURES 

DATA SHEET CHAI N-OF-CUSTODY 

The program manager for each program is responsible for collection of data 
sheets from sampling personnel as they are completed. The program manager 
maintains possession of the data sheets or keeps them in locked storage. Upon return 
to the office, a copy of all field data sheets is made and placed in a locked file. The 
original field data sheets are used for report preparation and are kept with the final 
report. Data sheets, test plans, and reports are kept in files , organized by client and 
project. 

A chain-of-custody form is kept at the project file location to log check-out and 
return of any data sheets or files . 
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Sample and Reagent Chain of Custody 

Chain of Custody procedures begin prior to testing with the preparation of 
reagents and filters to be used in field testing. Delta personnel who have prepared the 
filters and reagents complete and sign a reagent chain of custody form which is 
transferred with the reagents to the field testing team. The field team member receiving 
the reagents records the transfer on this form. The reagent chain of custody form is 
included in the final source test report. 

At the test site all samples collected are recorded on a chain of custody form as 
they are taken. This chain of custody form also includes the date, time. test number and 
a description of the samples and sample fractions. This form is signed by the field team 
member serving as the sample custodian. This form is left with the sample at all times; it 
is used to record transfer of the samples to Delta's in-house laboratory or to outside 
laboratories. Intermediate transfers to shipping agents are also recorded here. 
Transfers of test equipment between field team members are recorded on the sampling 
train data sheet. 

CALIBRATION PROCEDURES AND FREQUENCY 

All of Delta's major equipment components are calibrated according to the 
procedures established by EPA, CARS, and SCAQMD. When regulations differ, the 
stricter of the regulations will be followed. Table 9 summarizes the calibration 
procedures and intervals for the major equipment components. 

DATA REDUCTION, VALIDATION, AND REPORTING 

DATA REDUCTION 

Data reduction generally occurs in two phases: First, preliminary data reduction 
occurs on the job site. On-site data reduction may be performed by sampling technicians 
or the project manager. Preliminary calculations may include velocity, moisture, stack 
flow, and continuous gaseous measurements. Draft test results are normally available 
prior to leaving the job site. Calculations are performed manually, with a calculator, or 
with a portable computer. Whenever possible, standard spreadsheets are used to 
reduce the data . 

The second phase of data reduction occurs after the test team has left the job 
site. Final results are generated after the project manager has reviewed the data entry, 
calculations, and reporting units. 

The standard calculations are available in the test methods 
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TABLE 1 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

Continuous Analyzers Before and After Each 3-point calibration error 
< 2% of analyzer range 

Test Day test 

Continuous Analyzers Before and After Each 2-point sample system 
< 5% of analyzer range 

Test Run bias check 

Continuous Analyzers After Each Test Run 2-point analyzer drift 
< 3% of analyzer range 

determination 

CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at > 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NO. Analyzer Daily N02 -> NO converter >90% efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/. 5% 

manometers) standard 

Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Ory Gas Meter Semi-Annually flow rates using a NIST +/. 2% 

traceable standard 

Calibration check at 2 +/- 2% of semi-annual 
Ory Gas Meter Bi-Monthly flow rates using a NIST factor 

traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

AH@ 

Temperature Sensors Semi-Annually 3-point calibration vs. +I- 1.5% 
NIST traceable standard 
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DATA VALIDATION 

All data, data entry, and calculations are double-checked by the originator and 
reviewed by a second person. Reviews can include re-calculation of results, data entry 
checks, and calcu lation of known and accepted data sets using the existing spreadsheet. 

REPORTING 

Delta promotes the use of a standard reporting format , when possible. 

INTERNAL QUALITY ASSESSMENTS 

INTEGRATED WET CHEMICAL SAMPLING EQUIPMENT QUALITY CONTROL 

Major equipment maintenance schedules are provided. Addit ional qual ity control 
measures are performed on sampling equ ipment which includes: 

wind-tunnel cal ibration of pitot tubes 
3-point thermocouple/readout calibrations 
bi-monthly meter calibration checks 
pre- and post-test leak checks of sample systems 

CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) EQUIPMENT QUALITY 
CONTROL 

Delta uses EPA Protocol gases to perform all QA/QC checks of the analyzers 
when available. On-site checks include 3-point calibration error (+/- 2% of span), 2-point 
sample system bias (+/- 5% of span), analyzer drift (+/- 3% of span). Semi-annual 
checks include analyzer linearity (+/- 1 % of span) and N02 converter efficiency (> 90%). 

PERFORMANCE AND SYSTEM AUDITS 

The appropriate regulatory agency is notified of all Delta compliance tests . The 
regulatory agency is allowed the opportun ity to perform side-by-side tests and/or observe 
the Delta setup and sampling. Delta cooperates fully in any pre-arranged regulatory 
agency aud it. 

Delta's approval under the South Coast Air Quality Management District 
(SCAQMD) Laboratory Approval Program (LAP) includes a review of quality assurance 
procedures, equipment type, maintenance, responsibilities , a laboratory audit , and an 
external audit of the sampling system which involves ana lysis and reporting of unknown 
samples. 
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EQUIPMENT MAINTENANCE 

Delta performs routine and preventative maintenance on all major sampling 
equipment. These procedures are in addition to method specific requirements which are 
summarized earlier in this OAP. Table 2 summarizes the equipment maintenance 
schedule. This preventative maintenance schedule should minimize equipment failures 
and downtime in the fie ld. On the occasion where equipment does break down in the 
field, Delta personnel have the necessary experience to perform on-site repairs of most 
problems. 

Equipment 

Continuous Analyzers 

TABLE 2 
EQUIPMENT MAINTENANCE SCHEDULE 

Performance 
Requirement 

1. Proper response 
zero, span gas 
2. Absence 
malfunction 

Maintenance 
Interval 

toAs required 
manufacturer 

of 

by 

Corrective 
Action 

theAs recommended by the 
manufacturer 

Mobile Laboratory1. Absence of leaks Dependent on sources1 . Change filters 
Sample System 2. Pass system bias test sampled and use2. Repair/change gas 

Pumps 

Sample Lines 

intervals dryer 
3. Check 
contamination 
4. Leak check 

1. Absence of leaks Every 500 hours of1. Visual inspection 
2. Generatesoperation or 6 months 2. Clean 
manufacturers required 3. Replace worn parts 
pressure, vacuum, and 4. Leak check 
flow 
1. Pass system bias test After each test series 1. Flush with dry gas 

for 

SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

The QA/QC procedures outlined in the previous sections of this document are 
provided to ensure data precision, accuracy, and completeness. It is the responsibility of 
each project team member to 1) complete all pertinent sections of the data sheets, 2) 
make comments, where appropriate, 3) notify project managers of sampling difficulties 
which may lead to invalid data, and 4) follow chain-of-custody procedures for all samples, 
data sheets, and documents. 

Each test report is reviewed before release by one of Delta's designated Quality 
Assurance team members. Procedures, results, and data are reviewed to verify 
adherence to method requirements, that proper recording procedures are followed, and 
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that calculations are performed properly. These reviews are conducted independently 
from any project related data reduction and reporting activities. 

QUALITY ASSURANCE REPORTS TO MANAGEMENT AND CORRECTIVE ACTIONS 

A "Quality Assurance Incident Report" is completed when an incident occurs 
which may result in the generation of invalid data. The report originator will provide the 
report to the program manager upon completion to allow for immediate corrective action 
to maintain program completion. Following completion of the on-site portion of the 
program, the form is routed to the Quality Assurance Officer for review. Appropriate 
action to be taken may include, discussions with test personnel , modifications of QA/QC 
procedures, or additional training. Incidents reports are then filed in the client file and 
included with the source test report, if appropriate. 

Orig inal Quality Assurance records are maintained on-file. Periodic reviews are 
performed by the QA Officer to ensure that the records are up-to-date, complete, and 
maintained. 
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i}] South Coast 
. Air Quality Management District 
~ 2 11-165 Copley Drive. lJlarnonc' liar. CA 91765-4178 
r~.'J.!l (909) 396-2000 ' www.aqrnci.gov 

Mr. James Ritchey 
Delta Air Quality Services, Inc. 
i\n Affiliate ol'Montr<1~e Air Qw1lily Services, Inc. 
16.J I E. Saint Andrew Ploce 
Sam" :\nil . C:/\ 92705 

Sl!b.1ect: LAP Approval Notice 
Rcforcnce :/ %L/\ 1220 

Dear Mr. Ritchey: 

Fchniary 3, 2015 

We complered 0 11r rev iew of the general npµl ic:irkin you suhmittcJ for approval under the South Coast 
Air Quality Management District\ l.11bororory Appr0vol Program (SC/\QMO LAP). We nrc plca.,cd to 
inlorrn you that your firm is ttpproved for the pcnod beginning f cbntary }. 20 IS . ancl endinG January 3 1. 
2016 for thr t01lcw1nC\ methods, >ubJ<Ct lo t! tc rc·quircnicnts i11 the LAP Conditions For ApprovJ I 
t\grct.:mcnl CJ 1H1 conditions listed in the annchmc-nt to thi:) letter· 

SCAQMD Mdhods I ·4 
SCA QM D ;vk1hod I 00. 1 
SCAQMD Methods ?.5.1 and 25 3 (.Sampling) 
SCAQMD Mcthods 5.1,5 .2, 5 J , und 6.1 
SCAQMD l{ulc \420/ i 420.1 (Lead) Ambient S~mpling 
USEPA CTM-030 and ASTM 06522-00 

1°!1•11k you for pnnicipating in tile SCA(lM D LAI'. Yonr cunpcration help; us to achieve the goal or the 
[.AP l<> 1na i11tni11 high standarrl' ofquaii1y in the sampling anrl nnnlysis o f source emissions You rn:iy 
dirt!ct any qLH.:S~wm; or infOrrnati(rn ro LAP t\Hnctin:1tor, Glenn Knsai. I !c rnay be reached by telephone: 
af (909) 396-22 7 1, m via i...· r.:ail ~:..! g.kasa i ·~~~aqmd .gov. 

RE.(iK/~l.. 

/'ittachmenr 

l ·C. Oip:nkar S:ark.:r 

! 50203 LucationCh:togc,doc 

Sinc'7-~15) 

_,/(':A,£;~ 
t/ 'ti- / 

rRndy E<J t<n, Senior t>.bnag•~r 
I ,abor;1to1y Services & . 
Suu rc~ Test Engi11cering 
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SECTION 1.0 

Carnot was contracted by UC Operating Service (UCOS) to detennine the suitability of 
the alternate sample location accessi ble from the stack inlet duct. Tests were conducted to 
determine the level of stack gas stratification and flow disturbance. The tests were performed 
a t this location to satisfy the requirements of alternate sample location CFR 40 Appendix A 
Method I. The tests were performed using the standard methods in Chapter X of the 
SCAQMD's Source Test Manual. 

The flow disturbance and gaseous stratification tests were perfonned on June 27-28, 
1994. The test program was coordinated by Greg Deedon of UCOS and Edward Filadelfia of 
Carnot. The Carnot test team consisted of Edward Filadclfia, Dave Wonderly, and Chris Hone. 
Unit operation was established and maintained by UCOS personnel. 

The results of the tests are summarized in Tables 1-1 and I -2. These results show that 
the sample location meets the requirements of the SCAQMD and EPA by demonstrating that the 
stack gas stratification is Jess than 10 % and the average resultant flow angle is less than 
20 degrees with a standard deviation of Jess than 10 degrees. 

A description of the unit is presented in Section 2.0. Test procedures and locations are 
presented in Section 3.0. Test results are presented in Section 4.0. Tests procedure 
descriptions, field data sheets, calculations, and control room data are included in the 
Appendices. 
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TABLE 1-1 
SU!vt\1ARY OF GASEOllS STRATIFICATION 

COL\fAC ENF..RGY PROJECT 
JULY 1994 

SECTION 1.0 

Unit 1 
Parameter % Stratification 

Unit 2 
% Stratification 

SCAQMD Limit , 
% 

0.4% 1.0% 

TABLE 1-2 
SUMMARY OF FLOW DISTURBANCE MEASlJRFJ\ffiNTS 

COLMAC E.NERGY PROJECT 
JULY 1994 

Unit 1 Unit 2 SCAQMD 
Parameter Measured Measured Limit, % 

Average Resultant A.ngle, Degrees 5.6° 5.9° ::::.:20 

Standard Deviation, Degrees 3.3 Q 4.0° ::;IQ 

; : ~09&51'R l 06E.622 T 

$.; 10 

EPA Limit, 
% 

:s; 20 

K IA 



SECTION 2 .0 

!JNIT DESCRIPTION 

The Colmac Energy Plant consists of two 297 MlvIBtu/hour, circulating bed boilers, the 
combined units are designed to produce 47 MW of net electrical output. Each uru1 is equipped 
IVith the foJJowing pollution control systems: 

1. An ammonia inj ection system for contro l of NO, emissions. 

2. Cyclonic mixing of injected ammonia witJ1 flue gas to provide for a minimum 
amount of ammonia slip (emission) . 

3 . A limestone injection system to limit emissions of S02. 

4. A reverse air baghouse to restrict opadty and emissions of sulfates and particulate 
to very low levels. 

1I409E5!R 106E6:2 T 



SECTION 3.0 

TEST DESCRIPTION 

3.1 TEST CONDITIONS 

All tests were performed with the urut operating at fuU load. Tests were conducted while 
the unil was firing bio mass and operating under noilllal conditions. Un it operations were 
established by UCOS operators. 

3.2 SAMPLE LOCATION 

Measurements were made from Units 1 and 2 inlet ducts to the stack. A schematic of 
the Sample location is shown in Figure 3-1. Chapter X sampling consisted of 40 point traverse 
for stratification, and a 42 point traverse for flow disturbances. 

3. 3 TEST PROCEDURES 

Tests were performed using methods from the SCAQMD's Source Test. Manual. These 
methods are contained in Chapter X - Section 1 for disturbed flow and Section 13 for gaseous 
stratification. Table 3-1 presents rhe test methods used in thi s program. 0 2 concentratjons were 
measured using Carnot 's mobile emission monitoring system. Flow angles were measured using 
a United Sensor 3D probe. A description of t.he Carnot's Continuous Emissions Monitoring 
System and the standard measurement procedures are presented in Appendix A. A summary of 
the procedures used for gaseous stratification and disturbed flow are presented below. 

3. 3. 1 Gaseous Straii.ficatiOTl 

Chapter X (Non-St.andard Methods and Techniques) , Chapter l 3 of the SCAQMD Source 
Test Manual defines gaseous stratification as the presence of a difference, in excess of 
l 0 percent, between any two points in the same cross sectional plane. Stratification can be 
detenni.ned for either poUutant gases (e.g., NO.) or diluent gases (e .g. , 0 7, COJ in units· of · 
concentration . For th.is test program , the 0 2 concentration was used to measure the level of 
stack gas st rat i.fication. 

! I ~09f 511! I Ol> E.t.:~ T 
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TEST DESCRJPnON SECTION 3.0 

Due to variati ons in process 0 1 concentrations, two 0 2 analyzers were used. The lus t 
O, analyzer was used as a reference point and located at the center of the duct. The second was 
located a t 40 traverse points during the test. Gases were mo1utored fo r three minutes at each 
traverse point. 

Parameter Un.its 

o, % 

Flow Degrees 
Angle 

i 140985/R? OC-E.622 T 

TABLE 3-1 
TEST PROCEDlJRES 

COLMAC El\1ERGY PROJECT 
.nJLY 1994 

Measurement Reference 
Principle Method Comments 

Electrochemical EPA 3A 40 point traverse for gaseous 
Call stratification according to 

Chapter X, Section 13 

3D probe for 1.1 42 point traverse for 
pitch and yaw disrurbed flow according to 

Chapter X, Section 1 



SECTION 4.0 

4. I GASEOUS STRATIFICATION 

The results of the gaseous stratification tests are summarized in Table 4-1 . The results 
show that the 0 2 concentration stratificatjon levels for both sample locations were below the limit 
of I 0 % . 

TABLE 4-1 
GASEOUS STRATIFICATION 
COLMAC ENERGY PROJECT 

JULY 1994 

Parameter Percent Stratification 

Unit l 0 2, % 

Unit 2 0 2 , % 

4.2 FLOW DISTURBANCE 

0.4% 
J.0% 

The results of the flow disturbance measurements made with the 3-dirnensionaJ velocity 
probe are presented in Table 4 -2. The results of these tests show that the average resultant flow 
angle was below the limit of 20 degrees with a standard deviation of less than JO degrees for 
both sample locations. 

TABLE 4-2 
FLOW DISTURBANCE RESULTS 

COLMAC ENERGY PROJECT 
JULY 1994 

Parameter 

Avg. Yaw Angle, degrees 

Avg. Pitch Angle, degrees 

Avg. Resultant Angle, degrees 

Standard Deviation , degrees 

l 140985/R l 06F622 .T 

Unit l 3D Probe 

2.0 

-0.4 

5.6 
3.3 

Unit 2 3D Probe 

4.4 

-J.0 

5.9 

4.0 
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APPENDIX A 

MEASUREMENT PROCEDURES 

Continuous Emissions Monitoring System 

Oxygen (0 2) by Continuous Analyzer 

Three-Dimensional Velocity Testing 



Continuous Emissions Monitoring System 

0 2, CO, C02, NO, NO, and S02 are measured using an extractive co ntinuous emissions 
mon itoring (CEM) package, shown in the following figure. This package is c.omprised of three basic 
subsystem.~. They are: (I) the sample acqui sirion and cond itioning syslem, (2) the cal ibration gas 
system, and (3) the analyzers themselves. This section presents a description of the sampling and 
calibration systems. Descriptions of the analyzers used in this program and the corresponding reference 
lest methods follow . Information regarding quality assurance information on the system, including 
calibration routines and system performance data follows. 

The sample acquisition and conditioning system contains components to extract a representative 
sample from the stack or flue, transport the sample to the analyz.ers, and remove moisture and particulate 
material from the sample. In addition to performing the tasks above, the system must preserve the 
measured species and deliver the sample for analysis int.act. The sample acquisition system extracts the 
sample through a stainless ste.el probe. The probe is insulated or heated as necessary to avoid 
condensation. If the particulate loading in the stack is high, a sintered stainless steel filter is used on the 
end of the probe. 

Where water soluble N02 and/or S02 are to be measured , the samp!e is drawn from the probe 
through a heated teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap. 
The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor 
by condensation. The contact betwe.en the sample and liquid water is minimized and the soluble N02 and 
S02 are conserved. This system meets the requirements of EPA Method 20. The sample is then drawn 
through a teflon transport line, particulate filter, secondary water removal and into the sample pump. 
The pump is a dual head, diaphragm pump. All sample-wetted components of the pump are stainless 
steel or teflon. The pressurized sample leaving the pump flows through a th ird condensate trap in a 
refrigerated water bath (""" 38 °F) for final moisture removal. A drain line and valve are provided to 
constantly expel any condensed moisture from the dryer at this point. After the dryer, the sample is 
directed into a distribution manifold. Excess sample is vented through a back-pressure regulator, 
maintaining a constant pressure of 5-ti psig to tbe analyzer rotameters. 

The calibration system is comprised of rwo parts: tbe analyzer calibration, and the system bias 
check (dynamic calibration). The analyzer calibration equipment includes pressurized cylinders of 
certified span gas. Tbe gases used are, as a minimum, certified to I % by the manufacturer . 'Where 
necessary to comply with reference method requirements EPA Protocol I gases are used. The cylinders 
are equipped with pressure regulators which supply the calibrarion gas to the analyzers at the same 
pressure and flow rate as the sample. The selection of zero, span, or sampl e gas directed to each 
analyzer is accomplished by operation of the sample/calibration selector finings . 

The system bias check is accomplished by transporting the same gases used to z:ero and span the 
analyzers to tbe sample system as close a~ practical to tbe probe inlet. This is done either by attaching 
the calibration gas supply line to the probe top with flexible tubing or by actuation of a solenoid valve 
located at the sample conditioner inlet (probe exit). The span gas is exposed to the same elements as the. 
sample and the system response is documented. llie analyzer indications fo r the system calibration check 
must agree within 5% of the analyzer cal ibration. Values arc adjusted and changes/repairs are made to 
the system to compensate for any difference in analyzer readings. Specific information on the analytical 
equipment and test methods used is prov ided in the follo wing pages . 

lJOP 7B· 1 l 409fR I 06E622 .T A-2 
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Met11od: 

Applicable Reference 
Methods · 

Principle: 

Analyzer : 

Measurement Principle: 

Ranges: 

Accuracy: 

Output: 

lnterferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

Special Calibration 
Procedure: 

l '0P7S-l 1409iRJ06E622.T 

Oxygen (Oi) by Continuous Analyzer 

EPA 3A, EPA 20, ARB JOO, BA ST-14. SCAQMD 100.1 

A sample is continuously drawn from the flue gas stream, conditioned, 
and conveyed to the instrument for direct readout of 0 2 concentration . 

Teledyne Model 326A 

Electrochemical cell 

0-5, 0-10, 0-25% 02 

1 % of full scale 

0-100 mV, linear 

Halogens and balogenate<l compounds will cause a positive interference. 
Acid ga<>es will consume the fuel cell and cause a slow calibration drift. 

90% < 7 seconds 

A representative flue gas sample is collected and conditioned using the 
CEM system described previously. If Method 20 is used, that method's 
specific procedures for selecting sample points are used. Otherwise, 
stratification checks are performed at the start of a test program to select 
single or multiple-point sample locations . 

An electrochemical cell is used to measure Oi concentration. Oxygen in 
the flue gas diffuses through a Teflon membrane and is reduced on the 
surface of the cathode. A corresponding oxidation occurs at the anode 
internally, and an electric current is produced that is proportional to the 
concentration of oxygen. This current is measured and conditioned by 
the instrument's electronic circuitry to give an output in percent 0 2 by 
volume. 

11le measurement cells used with the 0 2 instrument have to be replaced 
on a regular ba<>is. After extended use, the cell tend to produce a 
nonlinear response. Therefore, a three-point calibration is performed at 
the start of each test day to check for linearity . If the response is not 
linear(± 2% of scale), the cell is replaced. 
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Method: 

Applicable 
Ref. Method: 

Applicability 
of MeL1od : 

Priuciple: 

Analyzer: 

Sampling Procedure: 

UOMB-l I 409/R106E622 .T 

Three-Dimensional Velocity Te.sting 

EPA Method I, ANSI ASME PTC l l - 1984 

When a sample location to be used for velocity or particulate tests does 
not meet the trad itional Method I criteria of being at least two duct 
diameters downstream and one-half diameter upstream of any fl ow 
disturbance, this alternate method is used to evaluate the suitability of the 
location. 

A three-dimensional velocity probe is used to measure pitch and yaw 
angle at a minimum of 40 traverse points for round ducts and 42 points 
for rectangular ducts . If the average resultaot angle is less than 20° and 
the standard deviation is less than 10°, the sample location is deemed 
acceptable. Velocity and particulate traverses are then performed at the 
same traverse points usicg standard Method 2 and 5 equipment and 
procedures. 

The instrument measures yaw and pitch angles of flu id flow, as well as 
to tal and static pressures. 

United Sensor Three-Dimensional Directional Probe 

Each probe has five measuring holes in its tip. A centrally located 
pressure hole measures pressure Pl, while two lateral pressure boles 
measure pressures P2 and P3. If the probe is rotated manually until P2 
and P3 are identical as a readout oc the manometer, the yaw angle of 
flow is then indicated by the number of degrees rotated. 

When the yaw angle has been determined, an additional differential 
pressure P4 - PS is measured by pressure holes located above and below 
the total pressure (P 1) hole. Pitch angle is determined by calculating 
(P4 - PS)/(Pl - P2) and using the caJibration data for the individual probe 
and interpolating between the bracketing data. At any particular pitch 
angle, the velocity pressure coefficieot {Pt - Ps)/(P 1 -P2) can aJso be 
interpolated from the calibration data and Pt - Ps and Ps calculated. 

Note that this probe also al lows for very accurate gas flow 
measurements, in addition to the EPA Metbod l procedures that allow 
it to be used for determination of flow angle. 
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Defini tions: 
P1 "" Total Pressure 
P, = Static Pressure 
P3 = Static Pressure 
P, = Pitch Pressure 
P 5 = Pitch Pressure 

P1 - P2 := Velocity Head Pressure 

p4 - ps 
--- = Pitch angl e calcu late".d on calibration curve 
Pi - P2 

Calculations: 

Velocity (fps) in direction of fl ow 

( 
29.92) ( 28.95 l 

PS MW ... ~, 

where: 
CP = Pilot Calibration factor 

LiP = Average velocity, head, iwg ({i;P)2 

T5 := Stack Temperature, "R 
P5 = Stack Pressure (iwg) 
MW_ := Molecular weight, wet 

Resultant angle: 

R = I cos-
1 

(cos4>r.R cos4>P..R)I 
0.0175 

where: 
<i>Y,R = Yaw Angle in Radians 
¢r.R. = Pitch Angle in Radians 
R = Resultant Angle in DegTees 

Pitot coefficient curve fit equation (used to calculate corrected axial vel ocities) 

~-~ 3 4 
= B1 + B2 <l>p ~ B3 + <l>r -t B, <l>r + Bs ¢1' 

Pl -PZ 

lJOP7B· l J 409/R J06E6::'.2.T A-6 
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3-DI:MENSIONAL VELOCITY PROBE 
CAJ_,IBRATION FACTORS 

B-2455 

63.09 

23.69 

24. 505 

33. 312 

7.5203 

11.669 

0.997 

7 x 10 3 

3 x 10·5 

8 x I 0·7 

I x I 0·9 

3 x 10·10 

3 x 10·2 
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Appendix B. l 

Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION 

Carnot ensures the quaJ ity and val id ity of its emission measurement and reporting procer.lures 
though a rigorous quality assurance (QA) program. The program is developed and administered by an 
!i1ternal QA Officer and encompasses seven major areas: 

l . Development and use of an internaJ QA manual. 
2. QA reviews of reports, laboratOl)' work, and field testing. 
3. Equipment calibration and maintenance. 
4. Chain of custody. 
5. Training. 
6. Knowledge of current test methods. 
7. Agency certification. 

Each of these areas is discussed individually below. 

Qualiry Assurance Manual. Carnot has prepared a QA Manual acco rd ing to EPA guidelines. 
me manual serves to document and formalize all of Carnot's QA efforts. The manual is constantly 
updaterl, and each member of the Source Test Division is required to read and understand its contents. 
The manual includes details on the other six QA areas discusserl below. 

QA Reviews. Carnot's review procedure includes review of each source test report by the QA 
Officer, and spot check reviews of laboratory and field work. 

TI1e most important review is the one that takes place before a test program begins. The QA 
Officer works closely with Source Test Division personnel to prepare and review test protocols. Test 
protocol review includes selection of appropriate test procedures , evaluation of any interferences or other 
restrictions ll1at might preclude use of standard test procedures, and eval uation and/or development of 
alternate procedures. 

Eauipment Calibration and Maintenance. The equipment used to conduct the emissions 
measurements is maintained according to the manufacturer's instructions to ensure proper operation. In 
addition tO tl1e maintenance program, calibrations are carried out on each measurement device according 
to the scberlule outlined by the California Air Resources Board (CARB). The schedule for maintenance 
and calibrations are given in Tables B- l and B-2. Quality control checks are also conductcrl in the field 
for each test program. The following is a partial list of checks made as part of each CEM system test 
series. 

• Sample acquisition and conditioning system leak check. 

• 2-point analyzer calibrations (al l analyzers) 

• 3-point analyzer calibrations (analyzers with potential for lineari ty errors). 

• Complete system calibration check ("dynamic calibration" through entire sample 
system). 

LJOP7E- l 1409/R ;06E622 T B-3 



Periodic analyzer calibration checks (once per hour) are conducted at the start 
and end of each test run. Any change .between pre- and post-test readings are 
recorded. 

• All calibrations are conducted using gases certified by the manufacturer to be + 
I % of label value (NBS traceable). 

Calibration and CEM performance data are fully documented, and are included in each source 
test report . 

Chain of Custod~. Carnot maintains full chain of custody documentation on all samples and data 
sheets. In addition to normal documentation of changes between field sample custodians, laboratory 
personnel, and field test personnel, Carnot documents every individual who handles any test component 
in the field (e.g., probe wash, impingcr loading and recovery, filter loading and recovery, etc .). 

Samples are stored in a locked area to which only Source Test Division personnel have access . 
Neither other Carnot employees nor cleaning crews have keys to this area. 

Data sheets are copied immediately upon return from the field, and this first generation copy is 
placed in locke.d storage. Any notes made on original sheets are initialed and dated. 

Training. Personnel training is essential to ensure quality testing. Carnot has formal and informal 
training programs which include: 

l. Attendance at EPA-sponsored training courses. 
2. Enrollment in EPA correspondence courses. 
3. A requirement for al l technicians tO read and understand Carnot's QA Manual. 
4. In-house training and QA meetings on a regular basis. 
5. Maintenance of training records. 

Knowledge of Current Test Methods. With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of 
new developments. Carnot subscribes to services which provide updates on EPA and CARB reference 
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test persoimel 
regularly attend and present papers at testing and emission-related seminars and conferences. C2111ot 
personnel maintain membership in the Air and Waste Management Association, the Source EvaJuation 
Society, and the ASME Environmental Control Division. 

AGENCY CERTIFICATION 

Carnot is certified by the CARB as an independent sou:ce test contractor for gaseous and 
particulate measurements . Carnot is certified by the SCAQMD as an independent source test contractor. 
for gaseous and particulate measurements using SCAQMD Methods I, 2, 3, 4, 5, 6, 7 and I 00.1. 
Carnot also participates in EPA QA audit programs for Methods 5, 6 and 7. 

IJOP7B-11409/R 106E622 T B-4 



TABLE B-1 
SAJ\·1PLING INSTRUMENfS A..l\1D EQUlJ>MENT CALIBRATION SCHEDULE 

As Specified by the CA.RB 

Instrument Frequency of Standard of Comparison or 
Type Calibration Method of Calibration Acceptance Limits 

Orifice Meter 12 months Calibrated dry test meter ± 2 % of volume measured 
Oarge) 

Dry Gas Meter 12 months or Calibrated dry test meter ± 2 3 of volume measured 
when repaired 

S-Type Pitot 6 months EPA Method 2 Cp constant ( + 5 % ) over 
(for use with working range; difference 

EPA-type between average Cp for each 
sampling train leg must be less rhan 2 3 

Vacuum 6 months Mano merer ± 3% 
Gauges 
Pressure 
Gauges 

Field Barometer 6 months Mercury barometer ± 0.2" Hg 

Temperature 6 months NBS mercury thermometer ± 4 °F for <400°F 
Measurement or NBS calibrated ± 1.53 for > 400°f 

platinum RTD 

Temperature 6 months Pre.cision potentiometer ± 2 % full scale reading 
Readout 
Devices 

Analytical 12 months Should be performed by ± 0.3 mg of stated weight 
Balance (check prior to manufacturer or qualified 

each use) laboratory 

Probe Nozzles 12 Months Nozzle diameter check Range < ± 0.10 mm for three 
micrometer measurements 

Continuous Depends upon As specified by Satisfy all limits specified in 
AnaJyz.ers use, frequency manufacrurers operating operating specifications 

and manuals. EPA NBS gases 
performance and/or reference methods 

l10P7B-l 1~9lR!06E622T B-5 



TABLE B~2 
EQUIPJV:tENT MAThTENANCE SCHEDULE 

Based on Manufacturer's Specifications and Carnot Experience 

Perfom1ance 
Equipment Requirement Maintenance Interval Corrective Action 

Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection 
2. Ability to draw operation or 6 months, 2. Clean 

manufacturer whichever is Jess 3. Replace worn parts 
required vacuum and 4. Leak check 
flow 

Flow l . Free mechanical Every 500 hours of I. Visual inspection 
Measuring movement operation or 6 months , 2. Clean 

Device 2. Absence of whichever is less 3. Calibrate 
malfunction 

After each test, if used in 
H2S sampling or other 
corrosive atmospheres 

Sampling I. Absence of As required by the As recommended by 
Instruments malfunction manufacturer manufacturer 

2. Proper response to 
zero, span gas 

Integrated Absence of leaks Depends on nature of use 1. Steam clean 
Sampling 2. Leak check 

Tanks 

Mobile Van Absence of leaks Depends on nature of use l. Change filters 
Sampling 2. Change gas dryer 
Systems 3. Leak check 

4. Check for system 
contamination 

Sampling Sample degradation less After each test or test series Blow fil tered air 
Lines than 2 % through line until dry 

UOP?B- 11409/R 106F.,02:'. T B-6 
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State of Californ i a 
AIR RESOURCES BOARD 

Executive Order G-94-028 

Approval to Carnot 
To Conduct Testing as an Independent Contractor 

WHEREAS, the ·Air Resources Board (ARB), pursuant to Section 41512 of the 
California Health and Safety Code, has established the procedures contained 
in Section 91200-91220, Title 17, California Code of Regulations, to allow 
the use of independent testers for compliance tests required by the ARB; and 

WHEREAS, pursuant to Sections 91200-91220, Title 17, California Code of 
Regulations, the Executive Officer has determined that Carnot meets the 
requirements of the ARB for conducting ARB Test Methods 1, 2, 3, 4, 5, 6, 8, 
10, and 100 (NOx, 02) when the following conditions are met : 

. -
1. Carnot conducts ARB Test Method 100 for 02 using a Teledyne 326 analyzer 
with either a AS or a Bl sensor, or a paramagnetic analyzer. 

NOW; THEREFORE, BE IT ORDERED that Carnot is granted an approval, from the 
date of execution of this order, until June 30, 1995 to ·conduct the tests 
listed above, subject to compliance with Section 91200-91220, Ti tl e 17, 
California Code of Regulations. 

BE IT FURTHER ORDERED that during the approved period the Executive Officer 
or his or her authorized representative may field audit one or more tests 
conducted pursuant to this order for each type of testi ng listed above. 

. . /7./ 
Executed this 2 L day of 
Califor nia. · 

1994, at Sacramento, 

James J. Morgester, Chief 
Compliance Division 



Si t. TE OF C~LJ FORtilA ffECEIYEO PETE WILSON . Gov•t"Oor 

A IR RESOURCES BOARD 
2020 L S'?' flEfT 
? 0 . BOX 281 S 
SACRt.l' ENTO, CA 95812 

JUL 13 '19i 
CAf1Nor 

~ 
~ 

Mr. Michael L. Schmitt 
Carnot 
15991 Red Hill Avenue, Suite llO 
Tusti n, California 92680 

Dear Mr. Schmitt: 

July 8, 1994 

Testino Aoorova l 

We are pleased t o inform you that we have renewed your approval to 
conduct the types of testing listed in the enclosed Execut i ve Order. This 
approval is val id until June 30, 1995 during which ·time a field audit of 
your company's testing ability may be conducted. We have also enclosed a 
certificate of approval. 

Should you have any questions or need further assistance, please 
contact Ms. Kathryn Gugeler at (916) 327-1521 or Mr. David Tribble at 
(916) 323-22 17 . All correspondence should be addressed to me at the post 
offi ce box above. 

Enclosures 

cc: Mr. Ed Jeung 
Department of Health Services 

James J. Morgester, Chief 
Compliance Division 

Air and Jr.dustrial Hygier.a Labor~tcry 
2151 Berkeley Way 
Berkeley, California 94704 

·~ 
; 
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State of California 
Air~--~~:S.:"Board . uF --l~ .. 

Appr~.:?~i~p~no!f~t~~rB-tractor 
~/-/.,< .~\.'J, • \: \J 111~ K 11 • . ~ · .. . !• ·, 

.. ' _,t• • .~ ' ~ . . • \ .. 
1 'f .... -. · ·1 w.· .. · · · · 

I ' ( / ·' · Carnot-·:,,:> ·. · · .. 

!ti 
r ./ ~/ ·:·· , · · ,· ·: :.!") .• ·~; . i ', . · 

1
. 11..)·• .•i' ~ ·· J't•: /,.,.; ~'. . ·· ) · .'_ "· · . • . °". 
? '"'- .'i ._ _, .. ~· -. . ::t"' ;~_f'; }~ 1~1.: .. !-\: ~f; ; _' • ' 0

, :' • I' 1, 

I 1 , ,,r_ - ' .., ' • • •'I 'I ·"' 1 1 • 1 11 o , ~~ .. --"" ·'- ....... ,,.. ··' .· _,. I . _ ... < .l .I . . . .' -,: ........... . •. ,.. -·~.1 - , -~--- .-./ . ~ ~ •. ·;:}\ . ~ . " 

This is to certlfY.,tW3:.f:·.th~;'.cq.m·p~1\~'.~V·sj.~.tj.:·\·~~ove ha~ been approved 
by the AtH~~-~t9t'.l..rc,~stii~P¥.c;i.}9 cqnd~~t co1npllance testing 

pursuant to S~yt~o~1>Ql20?",·' Title : 1·7{ 'Ca.1:1fornla Code of Regulations , 
until Juiie\30;"1995, for those test-methods listed below: 

~ .l. \ • ( • ' 

\ :\ .. , '" .. ' 
' .. 

\\:i l.' "A~~ ~.o~~ce Test M~lhods: • 
'\. "i,q~' . 3(.'4, .5:· ~~ ... ~,)p, ,1.?~~f'!.Ox, .92) 

""'"" . \ \· . A"l ! f i C· V \ . . . . : . " 

ames J. Morgester, Chief 
Compliance Division 

'·--~~::~~ ~::~~~\:~ .. ~:::~~~~:_. ~. ~~.> / . 



VOP7B-l l409/R1 06E622.T 

Appendix B.3 

Calibration Data 

B-8 

.' 

·, 

'-" 



·=== a;eepw e -bA11CHfftij58 

CARNOT 
SPAN GAS -RECORD 

*UHfL-

CLIENT!lOCATION: UCo'5 -Co)~c. c_ DATE: --~-/_>-_7_/~-~---
BY: ~ __ C._L_<_, ____ _ 

SPAN CYLINDER AUX. SPANCYLINDER 
GAS 

CYUNDERNO. CONCENTRATION C\'LfNDER NO. CONCENTRA TION 

ZERO 1 (.q9<i ~ 

tmx 4 Al- 3''5 J 3> g 7, S"Y' tJ W- I ;i.q o -....) - -

0 2 ~\.../""' -o4-5'1J-7 (: ., ,, fJ L"'1oY 7s I 

co 
-

' 
C02 A<-- o<l55':l 7 

2-::i .<17 ~Ltt..0573.j 

$02 
' 

CARNOT 
INSTRUMENT LINEARITY 

o, 

ANAL yzER RANGE 0-'J s-
SET TO HIGH STD 

?-O· f (80-90% OF RANGE) 

ACTUAL VALUE OF 1;i,q<; LOW STD 

AS-FOUND LOW STD 

/J.' ~ '?:> (50-60% OF RANGE) 

DIFFERENCE IN % o ,<; 
OF FULL SCALE 

% ERROR CALCULA TJDN: 
(AS FOUND-ACTUAL VALUEOF SPAN) 

RANGE 

ANALrzER 

co, co NOx 

- -·- C) -fl.:>u 
J -

- &<?. ~ ,--
-

--- - (j7_ CJ" I 
- - 4~,7 

- - -1"" 1. 3 

x 100 

47, 5( 

/1 .4) 

{)./(,,, 

so, 

-
-

I 

-

-

-
··1 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIP CHA.GT). 

_____________ rAD~lr.\T~ 
P~-009 ~~· 



I 
I 

CARNOT 
SPAN GAS RECORD 

u cos CC/( h_~c:.. 0 ~ 'la. 8· 9 y 
CLIENT/l..OCATION: --------------- DATE: ________ _ 

BY: _ __..?>_. V_. __ _ 

SPAN CYLINDER AUX. SPAN CYLJNDER 
GAS 

CYLINDER NO. CONCENTRA T10N CYLINDER NO. CONCENTRATION 

ZERO 

NOx AP.L > r-s; ~K·>y A ~ L/'"2 c..10 0 

02 A '\""\ - c 4 M-z ~ • 1. ''Ji AL~'7l9r 

co 

co2 

so
1 

CARNOT 
INSTRUMENT LINEARITY 

o, 

ANAL YlER RANGE 0-?. s--
SET TO HIGH STD 

20. 7 'r (80-90% OF RANGE) 

ACTIJAL VALUE OF 
11...f..f~ LOW STD 

AS-FOUND LOW STD 
/ '1.. r~ (50-£0% OF RANGE) 

DIFFERENCE IN % 
OF FULL SCALE . ,- % 
~ ERROR CALCULATION: 

(AS FOUND - ACTUAL VALUE OF SPAN) 
RANGE 

ANALYXER 

co, co NOx 

0-100 

j'K· ~--

'f?.f'I 
,, 7. C> 0 

. ,- /. 

x 100 

ALLOWABLE DEV/A TION IS 2% OF FULL SCALE (2 SOUARES ON STRIP CHART). 

'-t I. S- I 

l"l. "" {" 

so, 

~ 
------------- rAD~&r.\T•,-p~--0og \...£""'-I~ I 

\ .:;.· 



CARNOT 
CEM PERFORMANCE DATA 

CLIENTtlOCA TION: _u_r._0_· '3_-_ev ____ J_1vtc-__._( ------- DATE: _c_(_:>_6/_7_/-___ _ 
BY:_4..__+-· --

ANALVZERS: NOx 

MODEL: 10 s 
SERIAL NO.: 

LENGTH: 6/ 4/ CONDENSER-VACUUM SIDE (CHECK FLOW): v 
LINER MATERIAL: $5 57 CONDENSER-PRESSURE SIDE (CHECK FLOY.'): v 
HEATED PROBE (YIN): tv0 ;VU CONDENSER TEMPERATURE: 40 
HEATED LINE (YIN): 

Y~ Y»/ FILTER CONDrrtON (COND. OR DA TE LAST : 
CHANGED): 5 ~ 9--/7' I-

LENGTH: 5~ ( )o ' PRE-TEST (dh): o .o o.o 
LINER MA TERIA!-: +-f )" ;../ ..fpt..I<>-" POST-TEST (cfh}: 

SYSTEM BIAS LINE: f<.-.-f /.>---. ~fl;tf-1 LEAK RATE(%) :: 

POST-TEST !dh} .. 
SYSTEM FLOW RATE (cfm) x 60 x 

1
0D 

% 

IN SERVICE (YIN): Y(_,Q , HlGHCAL NOx 

KNOCK-OUT CONDITION (CHECK FLOW): ~ HIGH CAL NO {AS FOUND) I 

COOLANT: i:-c. c LOW CAL NOx 

LOW CAL NO (AS FOUND) I 

SAMPLE PRESSURE: SYSTEM RESPONSE TIME CHECK 

SAMPLE VACUUM: UPSCALE: sec. 

NOx VACUUM: DOWNSCALE: sec . 

• PMF·-0·\·1 ------------------CARttur ---· 
t . 



Scott Specialty Gases, Inc. 
~~~~~~~~~~~~~~ 

2roJ C/UO.'I/ SO:.JLEVAR:J. SAN BERUARDltiO, CA S2411 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
C/\RNOT 
RJCK MAIJRJGAL 
15991 RED JIU.LAVE 
TIJSTIN, CA 92680 

ANALYTICAL INFORMATION 

Assay ubort1ror:· 
Sc.on Special!') <.iao;e~ 
2600 Ca1on Doule,·ard 
S11n D.:rnard.ino, CA 9:;:~ I I 

Purchase Order IRI!! 
Projecl II 30.180 (J{)J 

This c...•rufication was perfonned according to EPA Traccabili?) Pro1ocol f or Assay and CeT'ification of Gascou.~ Calibration 
Sll!ndards, Procedure GI ; Septem~ 199'.l. 

Cylinder Number ALM04.57J9 Certification Dare OJ-15-Slt .Exp. Date 03· J 5.97 
Cylinder Presrnr~ .2000 PSJG 

ANA.LYZED CYLINDER 
Componena 
(CARBON DJ OXIDE) 
(OXYGEJ'I,) 

(Nitrogen) 

,. !)rc'I 00! U\C .+.:r: c·yti:nd.!:' ~.,...JJ': ,r. tdtw.• 1~ pelf;. 

Certified Coon'ntnstion 
15.16 % 
12..15 % 

Balanc-e Gas 

AnalvtiCitl Uocert11ioty• 
:*: 1 % 1'1ST Tracoble 

• An•i)Tic:>l u:iccn>i:Jt;I' u inclumT ofll.Sll>.I blou11 mrn s.oorco v.iUdi >1 li:.u: i.I:!:lucb! rd'""'""' ::-..:r.d.::rd ~ !: prc=ioo oflh<: m=cncnl pr= 

REF[RENCESTA.NDAR.D 
T\"pe/Sample No. 
Glll.IS 
GMIS 

Expiration Date 
0(>.94 
06-94 

CNSTRUMENTATION 
Instrument/Model/Serial# 
C02:Horiba I OPE-135C I 56553902 
02:Horiba I OPE-335 I 850557042 

Cvlioder Nomb.-r 
A018082 
A6513 

~st Date Calibnted 
02-22.94 
02-25-94 

Concentration 
I S.97 % C02 IN N2 
12.45 % 02 INN2 

Allah1ie11I Principle 
NDJR 
Miignetopneumatic 

ANAL VZER READINGS (Z..hro Gas R•Referviao Gas T~Test GllS r-<:ornlation Coeffidenr) 

Compooents First Triad Analysis Secood TriBd Analysis Calibration Cun·e 

0.U: OJ...lS-114 Jin_. Unit&: in• 

ZJc 0.00 Rl~ 97.0 n· 85.9 

0.Lc R"'f'OOM tinlb: ID• 

ZJ• Rl • n-
Coacmintioo- AX" ~11x1 "O•D 

A .c() CXXJ0079U 

Spoci:il ~ot.,,; : 

Rl• ~7 0 

ZJ~ 000 

Dau:. o.;. 1 ~ .. Sl-1 

z:i- 000 

iu- Sl-11 

ZJ- 000 

n- •~ . s 

JU• 97.0 

1~ ] /; ·~ 

R""J>O'U< tiolti.: "'' 
IU• 9" I TI• 49.l 

Zl• 0 OD TI• 49.5 

n· 49.s 
A'l!· Cone. .r c .... Qi 

Dok: R.npo .... UDIU:tuY 

z;i: R.l• n-
RZ~ 7.lm nk 
ZJ- T3c JU• 

A.'\ALYST 

Rl• :o· n· 
Z.\• T3: 

Dau; ~Unlta: mv 

z:r~ Rl• n• 
JU• 2:2• n-
Z>• n- RJz 

A>t:- CoJ>C. ol CUii Cyl. 

Dstc: R.n.pc>c... tio.lu: ruv 

Zl• Rl- n· 
R1·· n- n~ 

zs- n· r:u-
A•-e Cone. ol C wt Q 1. 

ll o>().()002(X;2 

c tj) ) CX(j 

D "'--000>1333 

A =0.2500 

B-~.00l566 

~-B 

,' 



JU Scott Specialty Gase_s_, _In_c_. __ 
2500 CAJON BOULEVARD. SAN BERNARDINO, CA fm1 1 {!m) 687-257\ FAX~ 8S7-0549 

CERTIFICATE OF ANALYSlS: EPA PROTOC.OL GAS 

Cu•tomer 
CARNOT 
PJCK MADRIGAL 
15991 RED lill.L AVI: 
SUITE J 10 
71.JSTIN, CA 92680 

ANALYTICAL INFORMA TfON 

Au11y Uib<lratury· 
Soon Speci11lty Ga.~s 
2600 Uijon Bonlevlll'd 
SfilJ Beml!rdino, CA 924 l I 

P11rcbue Order 1914 
Pn•jecl # .106G7 (l(i9 

nils ceni1icat100 '"es r..:rforme\l oc=rding tr.> EPA Tracellh'Jity Protocol for Assay and Cenifica11on of Gaseous Calihration 

SUuidards; Procedure GI; SeptC01her 1993. 

C~iinder .Nu ml>er 
CyliDder Pressure+ 

AlM045927 
1900 PSIG 

ANALYZED CYLI1''DER 
Components 

(CARBON DIOXIDE) 
(OXYGEN) 

(Nitrogen) 

•Oc-- .... -=~-l""""'llbcl>o l!<'l-

Cerrifierl Concentration 
22.43 •1 • . 
8.937 ·~ 

Balance Gas 

Etp. Date 03-30-97 

Aruh'ticril 011cel'U.i11ty• 
:!:: J •1. r.t'lST Tnceable 

• Ano):.nc.J ~t) it m::lun" a! 1:su..J l:=vm CTa' r.<U'CCS ..nic;li al )<"" i.bcludcs n:{'<n:l)CC: ~ r::tTOf it. rn=;n of If>< ~ Jl"CIC= 

REFERENCE ST AND ARD 
T\pe/Sample No. 
CRM1675 
GMIS 

EJ:Piration Date 
()6..94 
06-94 

INSTRUMENTATION 
Instnuoetit!ModcVSt>ri al # 
C02 :PIR.1000-ACUBI..8'.'D 
021-Joriba IOPE-3351 £50557042 

C\ii:nder Number 
ALM001136 
AJOS.68 

Last Ds~ Calibnttcd 
03-:?4-94 
03-30-94 

Cooceotntion 
14 .08 o/c C021N2 
9..520 % 02!N2 

AnaJ"tiaJ Principle 
NDlR 
Magoerop;ieumati~ 

~:~ ANAL yzER READINGS (Zrb:ro Ga R- Rdenna: Ga9 T-Tm Gm r-Co~ C ocmdc:Dt) 

" ;:.;, 

:.. 

. ,,_._ 

Compo&eott 

C.orlxr. D>a>.:idc 

Oxy~ai 

First Triad A.utysi1 

ZJ• C.00 

IU= 72.9 

z.;- 0 00 

~ 03-Y.l-9'! 

ZI= CdXl 

iu~ 9~; 

~ 000 

RJ- n._9 n- ni 
:Uw 0.00 Tl• 92.2 

n- 92.l JUr T..9 

Rl• 95.3 

lJ c 000 

n - z93 

Tl• 19 4 

Tl• 29 4 

JU- 95.3 
i 937 ~ 

~UolD.:rv> 

1t1- n-
D· n -
n-. J.!.lc 

Secoltd Triad Analysis 

l>-k: 

AnaJyst: 

RI­

D• 
n-

~ Vo.ti<.:""' 
ru- n~ 

Zl• n -
n: JU-. 

A -<l 00000019.u 

B -~00001975 

C -OOOl~tl 

D =O ot535 

["()~1 

+£ 

1~·' 



~ 

t ' · 

1 
t• 
::!. 
lal 
.,J 
(,) 

~ -I.loo 

eJ 
t: .... 

CARNOT 
. 3-DIMENSIONALVELOCITY PRODE CALIBRATION 

PITCH ANGLE: vs. Fl 
PROBE ID: D-2455 

n - (P4-rS)!cr1-r1) 

Pilch Angle= 63.09X + 23.69X"2 - 24.505X"3 - 33.312X"4 + 7.5203X"5 + 11.669X"6 

uoo 

Pcrformctl Dy: fvflA/RM 

D:1lC: 5m'.llJ<\ 



... 
~· 

~ ... 
~ .... 
~ 
t! 
:r 
• 
~ 
I 

r.;: 

• 

I . \ 

-60 "'40 

CARNOT 
3-DIMENSIONAL VELOCITY PRODE CALIBRATION 

F2 vs. PITCH ANGLE 

-20 

PROBE ID: D-2455 

l .1$0 

I 

• 

o' 

PltchAncte 

20 ~o 

F2·'~!6:g97~ 0;0001x + 3E·SX2 + 8E·7X3 + 1E-9x4- 3E-10x5 + 3E-12X° 

I I ' 

60 

Performed 13_;·: Ml'villUvt: 
Dale: 5/ l !:/Y•l 
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CARNOT 
SAMPLING POINT LOCATION DATA - EPA METHOD i 

V~ - c;;;>/M.c L 
PLA.NT· ---------------

? (-
DATA BY: _~~--------

DATE: ----~-(_,2_?_/_~_? ________ _ 

TEST LOG.A. TION: __ u_· ,..,_,_· -1-_, __ 2-__ ci_w_c..._T __ _ 

/' 

/7 

~jJ 

Diagram of Sampling Location 

. UPSTREAM OlST.ID!A.: I 7 I - -----
D OWNSTREAM DIST./OIA.: -'-'.J-'-1 ___ _ 

Q /,.­
COUPUNG LENGTH: _ _ _..fl~---

NO. OF SAMPLING PTS. : ~ -i_ 

A7 ~ '1. \ 19 ,,_,, 
STACK DIMENSION: _4-' ___ ,\ __ _ 

STACK AREA. FT': --~-8_,_8 __ _ 

' INCHES FROM WALL PLUS 
COUPLING LEN.GT.ii 

)~c.L 
( 

7 

_) 0 ~ 

c.> ~ 

0 c. 
0 {) 
0 G" 
0 (7 

SAMPJ_E %OF 
POINT DIAMETER 

I 
2, 

' .. 

. 4-

ti .. 

(, 

I 

IN. FROM IN. FROM 
NEAR WALL NOZZLE· 

7. </- } '· 1-<.. 
{ 0.} / ~ . -; 

17 ,(4- :i-5. l<L 
1-f-. )J 

~ c.) 'tj. -v ~"!'. 

~I. ) (J t;;, 7( 

tr~ 5). ,5 ) 

.. 

~ 
-------------- rA O~~ 1111!1, -PMF-002 ~'IV I 

' ~ .. 



L!OP7B- I J409/'R!06EG22 T 

Appendix C.2 

CEM Data 



tii&¥'42 SAt& PW ta•nc -- ff •3,; ··· 

-,_ CARNOT 
l 

CONTINUOUS EMISSIONS MEASUREMENTS 

CLIEl·:T : ____,_.,(J'--(_u---:..'f_-_ _ ~--"-"-) _/!vtA.-__ .-<..__ ____ _ 

DA1 E. __ c_'-7(;,_>.:t._~_Y----,1--.--.-~----
1J: '~ 

OPERATOR: _____ 1--_______ _ 

TES T LOCATION: _ U_u_l-f_· _I __ f:N_if_)_~---­
TEST NUMBERS: / --- I- ta1rrY 

AW Bl ENT TEl~P .. DBMS: r-- } J L 
BAROMETRIC PRESSURE: ';;)._ 7 't cJ 

DUCT STATIC PRESSURE: __ -_O_,_J _ __ _ 

FUEL: ---'-Go---"_'--f\.;-"-~"---------

-----, 
SAMPLE ~ · DRY.UNCORRECTED 

CORRECTED TO 

TEST SAMPLE POINT/ c:F- _
0/o_,DRY 

NO. TIME CONDITION 
02 ()7 co NOx NO N0

2 
so

2 
co NOx 502 

A~ %: '.L % ).:1'.... -

J-1 1%1 . F 5 6. 7 C,j 

l~ 2.::J4 ~ f(i 4- 711- 7 , ( 

~ ~-~ A3 &,/ l,1 

~ 1o till 1,0 7, 2. 

~ I~ I ff ( /,) ?Jo 

~ ) ~s- l, ) l .-S 

~ ~ D4-- br t,,7 

I~ ~ 0;6- bJl &,l 

~ (':;; 1- C..3 b. "2.. 

\~ ?)( 0 ( &,~ --G . c::;-

j 
• ' 

COMMENTS: 

Ii-
I 

i 
. P.IJlFBl-01:813 ____________________ ~ --lll!Eii 

) 

.,.. 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIE r.. r ---'(_=-)_Lv--=-------"S----C _ _o_)_i~-----
0 .4.T E --~f--(;:;__/-=-J'~6~1-----­

~ /-

Af..181ENT TEMP, DBM'B: --------

BAROMETRIC PRESSURE: _______ _ 

OPERATO R: ____ c.--________ _ 

TEST LOCATICr-1: __ U_IU_t_-f-_._/ ____ _ 
TEST l~UMBERS: __ _._/_-__._(_-_-'-_5-~_~_-r __ _ 

DUCT STATIC PRESSUR E: _ _ 

FUEL: tl'j/W /-1 Cr -

SAMPLE /2.er= DRY, UNCORRECTED 
CORRECTED TO 

TEST SAtv1PLE POINT/ _%___,DRY 
TIME ND. CONDITION 

02 :02 co NOx NO NOZ soz co NOx so2 

~ I :Yr; 6J.,, C:t5 -

/~ ~~ c er- b,3 ,2-
~ /3 ") c_-; l,,-(-~C/4- ........ 

~ 
,,.. .., 

6,; ~.ct \ 
C- .,____ 

' -
~ c·1 6r1 b. 7 

~ -, p ,~ Cl b ,_£ 
' 

~ Dy- ·C,/7 C,t 
;J7;; D~ ~.7 (, 7 

~ ' D'J-- 6,6 (~ 
) -'2_ ]JI /' 

~7 n; C/7 l , I 
I ~ 

.. 

COMMENTS: 

I 

~ 

._. __________________ i.... _____ rAD~lr'T ..... ~1~n 
PMF-013 ""'1 'IV I 

.) 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIE NT: U<...u~(o}~ "- L At.i1s1ENTTEr..1P .. ostws : ______ _ _ 

DATE: 6-(-::J-- Q
1
/Gf1=- BAROMETRIC PRESSURE: ______ _ 

OPER ATOR: ___ :?-<--:-~.,,..,"----- ----- OUCTSTATIC PRESSURE: ______ _ 

TESTLOCATtoN: Uv 1 -f"l O<>f-)~ FUEL: ------------
TEST NUMBERS: l - f - 51~ 

SAMPLE {2..(,-- DAY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _
01._,DRY 

TIME NO CONDITION 
02 0 2 

1-f ~ c~c;- 7,o b.9 
1% 

~2.~ 
E,-Cf- , ,G, b.lo 

I~ >3. 
c;-3 6,( 6.&, 

~ 
. 
c -2- brl b,g 

l ~ 

';;:z;-9-5"" ""c~t 'Ji 6,l 

~ F-h e,(r;; l.r;-
~d_ LF ~4- (_7-

I 0.)-
I~ 

1} - F-~ ~6' 6 .~ 
~~ F--l_, 6.·~ b, y 

~ "l, (-( ,,~ ~. <{ 

~ ~ -( b-<) C,) 

)'( ') ~ .%.1 %; '/ 
I 

COMMENTS: 

co NOx NO N02 so2 co 

-

NOx 

·.-- · 

...... 

·~ 

... 

so, 

-· 

\ 
-~ . . ....... 

-



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

cucr-.n _u_c_a~f_~_(_,., __ ·0'--\_1.Ju.r1. __ '--_· ____ _ AMBIENT TEMP., DBM'B : 

0.A TE : --~-'--'-(-'""-if__._6~' /_.:_7_f-_ ____ _ 
I BAROMETRIC PRESSUHE·--------

I/ r-0PERA~QR; ___ c...-________ _ DUCT STATIC PRESSURE: _______ _ 

TEST LOCATION: __ 1-_-_::2--_-_(_E_~---- FUEL: ____________ _ 

TE ST NUl.~BERS: -----------

SAMPLE DRY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ {(fF _%_,DRY 
r...io. TIME CONDITION NO N0

2 02 o'\- co NOx $02 co NOx so~ 

)'(S ~ I~ ?-- % W1- -

lAC 
, 

l r- ( 7.o 7 , 0 6 

~ 1 P:-4- Co.4- b. ) 

% _,. r3 7,~ 7,4-

-~ r- }_ ~.c 7, c.J 

ArW ,p { &.l l.! 

~ ~ti [r;s- b,5"' t.') 
'7)f.. 
~-t7 e ,- r;. C.I 5,y 

~ I O 
6-) / , I 7. ( 

~ 13.-2. b./ 7 , 0 

{~ 0 e--1 b.7 c..s 

I 
I COMMENTS: 

I,_ 

1_.. 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CL 1ENT: __ U_c_c.._> c;-_ _ -_C_o_l_1V1._4~c _ _ _ _ AMBIENT TEMP., DBM'B: --------

DATE: __ t_f_J-....:;_ff......._/_Y-'-<1--_ ___ _ BAROMETRIC PRESSURE:--------

OPERATOR: ___ C:._C-_______ _ DUCT STATIC PRESSURE:--------

"7"EST LOCATION: _________ _ _ FUEL: ____________ _ 

TEST NUMBERS: -----------

SAMPLE ~DRY.UNCORRECTED 
CORRECTED TO l 

TEST SAMPLE POINT/ _c/o_, DAY 
NO. TIME CONDITION o, .Q? co NOx NO NO, so, co NOx so~ 

y}_ 
v 

104 
...,, O/J D-s-- G.1 IC 

I -

% I ·f) p -<f- i·,~ b.'rl-
',"Jl::O 

~ I D--7 /,)- 7,; 
1--

' 

- ~ b~ )_ 1,1 l ,l l I •· l>-1· 

~ 
' 

-4- D-( 7 L.; ~( ) I ... 

~ (_ 
c_-r:; , ,c; G.tf-' 

~ L- <L 'l l.i 
I~ I 

C:-) t ".) ( !- I 

~~ c - '), 6,t-- G,~ 

~ /O~ 't C- ( 7.4- ; ,c;-

.. 

COMMENTS: r 

n-
~-------------rAD~~-~.: PMf-O;J ~"<VI 



E::11Z::esi::mm _______ maa_mmm::a .. _____ r.-.-______ ms:::::::·· 

CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: _t)_C_u_S_-_Cu---=-"--) M._Cr-\._-""'-_ ------ AMBIENT TEMP., DBMIB: _ __.../_O_c;--=------
DA TE: ____ G _(_';J_S/'--('_'? '--?-_____ _ BAROMETRIC PRESSURE: __ 9-_'r_, _cf_""L.... __ _ 

OPERATOR: _ __ ?c_.fa;"-_______ _ DUCT STATIC PRESSURE:--------

TEST LOC ATION: __ o;_i+_Je_J-_, _It_· L.-. ____ _ FUEL: _ _ 6--=-u>-~ __ __,_. ------
TEST NU~.1BERS: -----------

r SAMPLE ~ DRY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ 
__ %_,DRY 

N O. TIME CONDITION o, )2 NOx NO so2 co NOx so2 co N02 

% t),..-~ (7Jj) {_, f ·-
,__ 

~ >7 &-q_ l .2 &-~ 

~ o-0 PJ-? l ,C) {;,. (_ I 
-~ f:y~ 
. 

~.7 {_ / 8 
f 

1!%: I b--r l , ( &·7 

~ I ~ ' 4 -5' 17, I 7,3 
%--~ It .-- </- &:1 Gr) 

~ (./, 14- 7 7, (-- 1, <)-

~i I cA-)_ C-:-J ,,~ 

~ f~ -
/4 -( b,<J-- C,, Co 

<ff~ ~ I~ % :...--l . 
I I 

•' 

! 

COMMENTS: g 

f-

---~-~--------rAD~ll;"'T-~ 
PMF -0 13 V""""1 "'IV I 

: 

:. ~"'-
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CARNOT 
J.DJMENSIONAL VELOClTY DATA 

Cl1cntlLocJ!i0n I} CU'S Cc;, I \fl/\<'.{.(_ -----------
Sample Loc;ition : C/1<- t + I o v v l-e_ +--
Un.ii ~o: ---------

Barometric Pressure (in Hg): ___ _ 

Static Pressu re in StJck (i"·g): ______ _ 

Y:i\1' Angle 

Time Pon Point (Degrees) 

1) 7 - ( (j 

( ~ t 
) - 'S 

/21 s- lr 0 

1 - ( 

l a 
( 0 

, 

lj·C 7 -rm 
Lt- C- b 

~- Iv 

5"" - s--
y a 

I 5 -I- ) 

1 ~-- 8 
( J ( J 

77 7 ....... ~ 
('' - lo 
5""' ..... 6 
(/ - · g 

7 . 0 
-z_ t- 1 

I 

( 
\ 

I ES' ,. ' 
I , 

DJte: C- "2_ ? ~ '7 1
/ 

Data Taken B>: ,,..-{) c.....-e_ C..J_0_v---,.-_1J~k-;:0_-~ _ _ 

Test Description: ~; - \) -i ( c -\.. C ~T \ _ _ _ 

Pre-Test Leak Chc.c k 6 1-c 

/' .• t'_,. Pos!-Tcs1 Le.ak Chcck: ______ u _ _ '-

Vclocii:· Pitch 

(Pl·P2) (P-t-P.S) 

. <( s-- 0 

"L// C> 
"' L() -1. (.) ( 

. '-( () --l-·Qt 
-) 4 ..(... 0( 

. ') -r -t- a 
, -> I +.o I 
- '-( - . fP 'L( 

· )) - - c;.2-

<>)/ -D ·o 
- 7) Ci 

(_/ ( f G I 

• c..; !.uL. 

->? +, 07 
_, 5 ~- C.:...' 

. 5·; C:> 

.· LJ g- 0 

. s <-r - . c -Z... 

,,L 6 ./- oe;· 
.. 'l 6 I -+ . 0 7 

' "2 8 ( -f- . (j ( 

Tempcr.iturc 

(f) 

Lj f ) 

9 ( 7, 
L} ( I,.( 

Lf I L( 

L/ f f; 
l.f ( ( 
Lf I<)' 

L/ I) 
L( ( 6 

!.; Ir 
. v 

t.r /{ 
L( r I 

L/ / 7 
</II 

t/ I er 
L; I 1 
L/17 
L/ I I 
l/ /) . 

t.; I 7 
L/ I 7 ( 

.'D _DA Tfl. XLS 
2/1 ~6~ 

8:03 PJ.r, 

/ 



i' 

CARJ\QT 

J. DIM ENSI ONA L VELOCITY DA TA 

ClicnL/Location u c C) .s ( 0 ( V'"'-.C-_f. D:ite c~ / __ f 
----- - - - ------- -~~------------

(__; :_.. l. i ! u ~ +--Le-+-- DatJ Taken B ~· : _ __,-i_..J 0~_'_-~ _U __ -_____ _ S;implc Location : 

I Tc5tDcscri ption: - ;, - P 
Pitot I D. ~o. : ____ _ 

Un.it No: 
- 1--- _-J ___ >_D_ - ~ " .. "~ ,-1 e 

TeS1 No: 

Barometric Pressure (in Hg) ____:2:-_G · -~------- Pre-Test Leak Check ----·-·--·-------
St.i.tic Pressure in Stack ( i'' g): _____ _ Post-Test Leak Check: _________ _ 

Y:i\\' Angle Veloci ty I Pitch T cmpcl.l!urc 

Time Pon Point (Degrees) (Pl-P2) (P.t-P5) (f) 

A 7 - I 0 c:;-7 ~ 
, a ) Lf ( s-· 

{ '-- g ' L/ $" ~ -o) L/ I 6 
s-· 6 , Lj (Y" - OJ 4 I tf -
c; 0 ~ 

- . 0 s- 4 I g 
' 

) -A .. ~.....-. ~- <)·· '! ~ 
1 C, (/ Lj I CJ 

L. /) , ' { ....- . () s Lf ( 7 
I I G . £ - ( () ) L./ I 0 

b-tt:" . s J ' CJ q 

. 9' 

II 
,E· ~7 -c..; ! 

~7~·~~- . . f~~-' G q u 4 2._ 6 

.:~· 
'?_-

- . c;;-> ~ ~ .:• • . ,. 

!i~; - .-
s-- C) >- (!/ -==;---- 6 , 

._: .,, 
l( C) b 6 - . _,-,.. ··,.r. ~i,~;:;;1 ) , _ ~ I . "")' 8 6 

2'. ,,_ "2 ,{ J-,- o ) 
" 

~ --z_ ~~ 
1 0 L-

·- l 
__(' 7 I -- l/ . ·)' ·- · < 0 / 

.. 
G I ' b . . · f) -~ ..-0 ) 

f 0-
/ av ') <=)' s ~ -

.. 

.a> o lt . c:;--z.. ~ _, 6 y 
s, (] r , ('L. ., 

L 0 l.j 

-z.. 0 - ''-- - , 0 .y 
> ·~~r;--..+,!: r 0 ( c:> --- ~ o ) 
~ ·- . - -
-- -~? I ' 

Note: C lockwise ro t.ation of the p rohc corresponds to a posllin yaw angle : > 0 or> 90 degrees. 

Cf '2<5 

L('L__o 
l(L---0 

'--( '"2--C) 

r...1 (_ ~ 
L( 1 ;!' 

!.._,/ ( 1> 
1-f { 1 

er ( 1 
'{ ( 0 
L{r 

~ 

c, 

I 4' 

m_DATA XLS 
2/J +/9~ 

803 PM 

._ 



CAAA'OT 
3-DIME NSIONAL VELOCITY DATA 

(./ {,~~ ( - ( 
ClienLILocJt!On · 

Sample Location : __ r_~_""-_r __ .J-_-z... __ c_"_r_~_--_-f· 

Unit No: 2---
Test No: ~ - 'L.. - 'S ~ 
Barometric Pressure (in Hg): __ 

Static Pressure in StJck (i"g): 

Time Port Point 

roJr 4 ~7 

{" 
.-:-~'-

.. 
' "V:- . ~ . 

l/ 
.·. ~ 

7 
1 

Tl 
; 

/ 

6 
~ 
C-j 
' -c 

7-
I 

c '/ 
( 

~ 
CJ 

7 
- . :?--

t 

I 
~ote: Cloe :.\ise rota Lion of the p 

Yaw Angle 

(Degrees) 
...,._ 6 

....... 7 
·- {(, 

-) 

-- ~ 
~ s· 
' 3 

ri- ')' 
..-; 
~ 

- r 
~ L_ 

- -; 
-- rF' 

() 

r) 

C> 
·- -z_ 

- f 
-- ) 

- °! 
roh::: cones nds 10 a 

Date: £- 2 8 .- 7 Y 
Data Ta~en B~: Q). V 
Test Description:~ - D 
Pitot ID No.: ____________ _ 

Pre-Test Leak Check _________ _ 

Post· Test Leak Check: _______ _ 

Velocity 

' 
(P l-P2) 

)) 
-1~ 
. l(~--

~· 5' 

' 6 
.. 6 

• ))°" 

.rJ 
~ 6 r 
. S) 

"y <6' 
.. } '?---

. 'Ls-

. :;2 7 

. '(I 
r L('L_ 

. ~? 
'')7 

· ,? (" 
. 4' 
?' 

siti1 c ,·aw an le: g 

Pitch 

<P~·P5J 

~ .<:E;) 

- . => 
- () <:)' 

-_..,,5 
~- _o (/ 

~ ... :;---
~ - 06 

-.oo 
0 

D 

a 
0 

d 

- . c;:;'L.. 

...... 'b ( 

~ . () L 

- · 0 I 

~.o/ 

~ - G '?__ 

..\-. 0 ri_ 

~ . (J (__ 

0 or > 90 de ·recs. g 
·' 

Tempcr.11urc 

ff) 

<171 
t.( J I 
'-f>,. ~ 
<r J. <=j 

'-{ > s 
C('J ,< 
l( f ,o 

l( J , c; 
l(J 4 
L/~Cf 
((3 tq I 

t/7l 
08 
Y3 8 

Y57 
L() c 
L;) 7 
Li? 7 

I 

L/37 
(/7 7 
t.1>7 { 

:m_D.ll.TA XLS 
211~m 

8:03 PM 



CARJ\OT 

3-DJMEr..;s10NAL VELOCITY DATA 

ClicnLILocaiion UC o 5. (c,( VI-"'~ 
Sample Locauon : !63Ju t-_..../_e...--'-f-___ _ 

Qr ---Z ·7-~ {( 
,-. -'-----,..~--/--

D:it:i TakenEy: ~)C::..t..e C..Jc; .... c_ ..{ ,~,,..., 

Uni t No: ?-- Test De script ion:_--'-?_-_7)-'---·--------
Test No:"--..:1::- 7 D- ~"'-._( _____ _ Pitot l D. No.: _ ___________ _ 

Barometric Pressure (in Hg):__2:- 9 · ,} _2-__ Prc-Trn Leak Chcck_l-"->_._k_.:: _ _ __ _ 

Static Pressure in Stack (iwgl: _____ _ Post· Test Leak Check .----'c'--; _· _k ______ _ 

Yaw Angl e Velocity I Pitch Tempcr:iture 

Time Pon Point (Degrees) (Pl-Pl) \ P~-PS) CF) t 

~ { -7v - ~'> ~ .o S . 

£ - 7 (} . ')7 - . 0 Lj L1L[6 

5 ~ "f4 - ~() - .r:J({ 'f 4 r 
'I - 6"' , "')- 'l - 'c;;") lf '-I > 

· ~ - ( . ?C: - .o-~ l{ ( ( ( 

·: Q.! . t:o ---- l( 4 2 z - 0 

( -10 , ~ ?- ~ , 0 7 Y-L/ s-
F 7 - I ,, ., 5L. () .lf Cf ( 

t /0 - )L_ +~of ~ ~ <-1L. 

) -· ;:::;- cl . ) 1 ).- - .o) l... t. It; -z. 
y ~ 7 .. . <:::,~') CJ (.( <-( 2 

) - s c r ') ) 0 Lj ({ ( 
9. .... 9.,, _)) (} '-( l/ I 
( ~ f o - , 5 5' -+ .c/2- t.( L( U 

v 7 0 - L./ ( 6 YLJ 0 

l -+ ( ~ {( <)- t-J•a2. Y1$ 

c;- -. l_ _. C.;<.._ J- , (_) l.. <.;) 7 
LI d . -5 ( " . 0 \ 9) 7 
J a · , --SC 0 'i --? 7 
-z.. ·-s ~ 

.. ' 0 
-.o\ /-/1 i.· 

I ! _\ '- r'2-) () lj ~ 7 
I 

Note: Clcx:k\1is.e rotEuon of the prohe correspr.inds 10 a poslliYc ~aw angle : > O or > 90 degrees. 

;",'"":) 

m_DATA XLS 
2/ H/9-1 

8:03 Pl-1 
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APPENDIX D 

CAI ,CULATJONS 



Sample 

Point 

A 7 
A 6 

A S 
A 4 
A 3 
A 2 
A 
E 7 
E 6 
E S 
E 4 
E 3 
E 2 
E 1 
F 7 
F 6 
F 
F 4 
F 3 
F 2 
F I 
D 7 
D 6 
D S 
D 4 
D 3 
D 2 
D 1 
c 7 
c 6 
c s 
c 4 
c 3 

c 2 
c 
B 
B 6 
B 5 
B 4 

B 3 
B 2 
D J 

409t~ .>:l.SIJ . 1. Jo 

Client: 

Unit: 

Sampl• !,oaUon: 

Test No..: 
Prob< ID No.: 

Unit Lmd: 

Test D:iic: 

Tirne (Su.rt/Stop): 

YiW 

Angle 
deg. 

-10 

-8 

-6 

0 

0 

0 

0 

-S 
.g 

0 

0 

-3 

-l 

-2 
-4 

0 

2 
0 

0 

-10 
-6 

-5 

0 

J 
0 

0 

- 10 

·IO 

-s 
0 

10 

.9 

- 10 

-6 

-S 

Plt.<h 

P4-P5 
lnWG 

-0.03 

-0.03 

-0.03 

--0.05 

-0.04 

-0.05 

--0.03 

0.03 

0.00 

0.00 

0.00 

0.00 

0.03 

0.02 

--0.01 

--0.03 

--0.~ 

--0.1'4 

--0.()4 

-0.04 

-0.03 

0.00 

0.01 

0.0l 

0 .01 

0.01 

0 .00 

0.01 

--0.04 

--0.02 

0.00 

0 .00 

0.01 

0 .02 

0.03 

0.00 

0 .00 

0.00 

0.02 

0.03 

0 .03 

0.01 

Yaw J\J>glc: 

Pit.di Anglo: 

R,:<ull•o• Angle.: 

Sundard Dc\'iolion: 

JD VELOCITY. DA TA AND WORKSHEET 

UCOS COL.MAC 

# l 

Oullci duci 

l ·l .Jd 

B-2131 

6/2&/94 

()950/1J4 s 

Tot.at) 

Pl-Pl 
in WC 

0.5i 

0.48 

0.48 

0.50 

0.57 

0.60 

0.60 

0.53 

0.55 

0.56 

0.60 

0.58 

0.60 

0.58 

0.50 

0.60 

cus 
0.52 

0.62 

0.62 

0.60 

0.45 

0.47 

0.43 

0.40 

0.39 

0.34 

0.31 

0.40 

0.35 

0.37 

0.35 

0.41 
0 .40 

0.33 

0.58 

0. 57 

0.48 

0.34 

0 .?.6 

0.?.6 
0.2! 

Sieck 

Temp. 

F 

415 

416 

~18 

4U 

419 

4l9 

419 

~19 

420 

420 

420 

420 
420 

no 
~18 

418 

419 

09 
419 

H9 

419 

413 

~ 13 

4H 

414 
4)6 

416 
HS 

415 
416 

416 

417 

417 

417 
417 

416 

~17 

07 
41 7 

417 

41 7 
417 

P4-PSI 

Pl-l'l 
inWG 

-0.05 

-0.06 

-006 

-0.JO 

-0.07 

-0.08 

.O.OS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.-0S 

0.03 

-0.02 

--0.05 

--0.07 

--0.08 

-0.06 

-0.06 

--0.0S 

0.00 

0.02 

0.02 

0.03 

0.03 

0.00 

0.03 

--0.10 

--0.06 

0.00 

0.00 

0.02 

0.05 

0.09 

0.00 

0.00 

0.00 

0.06 

0. 12 

0.12 
O.C>4 

Pilch 

Angle 
deg. 

·3.l 

·3.B 

·3.8 

-6.1 
-1.3 

-S.I 

-3.1 
0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

2.2 

-l.3 
-3.1 

-4.~ 

~. 7 

-4.0 

-4.0 

-3.I 

0.0 

IA 

u 
1.6 
l.6 

0.0 

2.1 
-6. l 

-3.S 

0.0 

0.0 

1.6 

3.2 

S.9 

0.0 

0.0 

0.0 

3.E 

7.6 

7.6 

2.3 

Pt-Ps.1 
Pl-Pl 
lnWG 

1.00 

1.00 

1.00 

1.00 

l.00 

1.00 

1.00 

l.00 

1.00 

1.00 

1.00 

1.00 

1.00 

I.Oil 
1.00 

l.00 

J.00 

1.00 

1.00 

1.00 

1.00 

I.DO 

1.00 

1.00 

1.00 

1.00 

LOO 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.99 

1.00 

1.00 

1.00 

0.99 

-0.99 

0.99 

1.00 

RESULTS 
()_4g 

Slack T<mpcniluf1': 

Vdodty" : 

A.l;lal Vcloclt)' 

D•t"' 
Dalt B)~ 

Bgro. Pr<3.SuM!, Ill }lg.: 

SL&Uc P rn;uro, lo WG; 

Ab<. Pr-.ssur., In Hg.: 

Avernie 02, % dl)O 

A\'·~· C02, •;, dr)C 

Moistu.-. Cont<n!. % : 

EF 

29.90 

--0.78 

29.&4 

6.10 

12.00 

15.00 

Moluular Weigh!, wet 2~.36 

Vclodty 

Pt-l's 
iriWG 

Result 

Angl• 

deg. 

untOtT~ • Axi:i:I 

0.58 

0.48 

0.48 

0.50 

0.57 

0.60 

0.60 

0.53 

0.55 

0.56 

0.60 

0.58 

0.60 

0.58 

a.so 
0.60 

0.55 

0.52 

0.62 

0.62 
0.60 

0.45 

0.47 

0.4 3 

0.40 

0.39 

0.34 

0.31 

O.<O 

0.35 

0.37 

0.35 

0.41 

0.40 

0.33 

O.SB 

o.s 7 

0 41 

0.34 

0.2.6 

0.26 
C.28 

4l 7 F 

10.5 

8.9 

7.1 

6.1 
4.) 

S.l 

3.1 

s.o 
£.0 

0.0 

0.0 

3.0 

3.8 

3.0 

4.1 

3.1 

4.9 

4.7 

4.0 

4.0 

3.1 

JQ.O 

6.2 

S.2 
1.6 

1.9 
0.0 

2.1 

11.7 

10.6 

5.0 

0.0 

u 
8.6 

)1.6 

9.0 

J0.0 

6.0 

u 
7.6 

10.3 
8.3 

59.45 fpr- (foet per m:. ) 

59.0S fp< 

rps rps 

66. 1 

60.2 

60.2 

6U 
65.7 

67.4 

67.4 

63.2 

64.4 

6~.o 

67.3 

66.2 

67.2 

66.1 

61.4 

67.3 

64.5 

61.K 
6'-S 

68.5 
67.4 

58. l 

59.3 

56.8 

54. 7 

54.1 

506 

48.2 

54.9 

51.4 

52.. 7 

51.3 

55.S 

5U 
49.8 

66.0 

65.5 

60.1 

50.S 

44 .2 

4<.2 
45.9 

65.0 

59.~ 

59.8 

61.2 

65. 5 
67.2 

67.3 

63.0 

63.8 

65.0 

67.3 

66.l 

67.1 

66.0 

61.2 

67.2 

64 .3 

62. 5 

6U 
6&.3 
67.3 

57.2 
59.0 

56.5 

54.7 
54.1 

50.6 

48.2 

53.S 
50.5 

52.5 

51.3 
55.3 

54.2 

4&.7 

65.2 

64.5 
59.& 

49.9 
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43.S 
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2 .0 d"l;fCC> 
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STRA TIFJCA TION CHECK 

Client: UCOS COLMAC 
Project#: 1409-40950 
Unit No; l.0 

Date: 6/28/94 
Point Oipt 

A5 6.9 
A4 7.2 
A3 6.7 
A2 7.0 
AI 6.5 
BS 6.5 
B4 6.7 
BJ 6.7 
B2 6.3 
Bl 6.5 
C5 6.6 
C4 6.J 
C3 6.4 
C2 6.9 
CJ 6.7 

02 Stratification= 

4 098.5 . .>J...S/l - 1-StraJ 

RefOi %Diff Point 

6.9 0.0% D5 
7. l -1.4% D4 
6.7 0.0% DJ 
7.2 2.8% D2 
6.5 0.0% DI 
6.5 0.0% E5 
6.7 0.0% E4 
6.6 -l.5% E3 
6.2 -1.6% E2 
6.5 0.0% El 
6.5 ·l.5% F5 
6.2 -I.6% F4 
6.4 0.0% FJ 
6.8 -1.5% F2 
6.7 0.0% Fl 

-0.4% 

CARNOT 
15991 Red Hill Ave. Suite 110 

Tustin, California 92680 
714-259-9520 

FAX 714-259-0372 

Oipt 

6.5 
6.6 
6.7 
6.6 
6.7 
7.0 
6.6 
6.6 
6.9 
6.7 
6.5 
6.2 
6.8 
6.8 
6.8 

RefOi %Dill" 

6.4 -1.6% 
6.6 0.0% 
6.7 0.0% 
6.6 0.0% 
6.1 0.0% 
6.9 -1.4% 
6.6 0.0% 
6.6 0.0% 
6.8 -1.5% 
6.6 -l.5% 
6.5 0.0% 
6.2 0.0% 
6.8 0.0% 
6.8 0.0% 
6.8 O.Q-0/o 



S•mple 

Point 

A 7 
A 6 
A 5 
A 4 
A 3 
A 2 
A I 
B 7 
B 6 
B 5 
B 4 
B 3 
B 2 
B 
c 7 
c 6 
c 5 
c 4 
c 3 
c 2 
C I 
F 7 
F 6 
F 5 
F 4 
F 3 
F 2 
F 1 
E 7 
E 6 
E 5 
E 4 
E 3 
E 2 
E I 
D 7 
D 6 
D 5 
D 4 
D 3 
D 2 
D 

Client: 

Unit: 

Sampl• LooUor.: 

Test No.: 

PNb• ID Ne" 
Unit Load: 

Test D2te: 
Timc (SLar1.IStnp): 

-6 

-9 

·12 
.3 

.9 

-8 
.g 

:s 
-3 
0 
-l 

-2 
-3 

-15 

0 

0 
0 
-2 

-6 
-3 

-9 

-7 

-3 

-6 

·l 

-8 

-10 

·9 
-JO 

·5 
.7 

·3 
.9 

-!O 

0 

l 

·2 
0 

0 

0 

.3 
2 

Pitch 

p4.p5 
lnWG 

.{).05 

.{).05 

-0.0S 

-0,0S 

-0.04 

-0.0:S 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0,00 

.{).02 

.{).01 

-0.02 

-0.02 

-0.01 

0.02 

0.02 

0 .02 

-0.05 

-0.04 

-0.06 

.{).03 

-0.03 

0.00 

0.07 

0.00 
0.01 

0.02 
0.00 

0.00 

0.00 

0.02 

0.00 

0.02 

0.02 

0.01 

0.00 
-{l.0 ! 

0.00 

Y•w Angle: 
Pilch Angle; 

Rcsulunt Ani:lt: 

Sund ar~ OevlaUon: 

3D VELOCITY-DATA AND WORKSHEET 

UCOS CCt"\'1AC 

II 2 

Outle: dua 

2-2-Jc 

B-2131 

612&/94 
0950.'l l 45 

Tot•l 

l'l-Pl 
lnWG 

0.55 
0.45 

0.45 

0.50 

0.60 

0.60 

0.55 

0.70 

0.65 

0.57 

0.48 

0.32 

0.25 

0.27 

0.41 

0.42 

037 

0.37 

0.36 

0.40 

0.36 

0.55 

0.53 

0.50 

0.59 

0.66 

0.60 

0.52 

0.52 

0.52 

0.5• 
0.55 
0 53 

G.53 

0.5 5 

OA9 

0.45 

0• 2 

0.39 

0.36 

0.30 

0.25 

St.ck 

Temp. 

I' 

09 
09 

439 

439 

439 

439 
440 

09 
439 

439 

439 
439 

438 

438 
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437 

437 

437 

437 

440 

440 
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40 
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442 
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441 
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441 

441 

441 

441 

440 

4•0 
43 8 

437 
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4)7 
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P4-P5/ 

Pl -Pl 
lnWG 

--0.09 

-0.11 

--0.l 1 

--0.lO 

--0.07 

-0.0t 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
-0.07 

-0.02 
-0.05 

-0.05 
-0.03 

0.06 

0.05 

0.06 

-0.09 

-0.08 

-0.12 

-0.05 

-0.05 

0.00 

0 .13 

0.00 

0.02 

0.04 

0.00 
0.00 

0.00 

O.Cl4 

0.00 

0.04 

0.05 

0.03 

0 00 

-0.0J 

0.00 

Pl tell 

An~lt 

deg. 

-5.5 
"6.7 

-<,,7 

~.l 

... 4.1 

·5. 1 
0.0 
CJ .O 

0.0 

0.0 
0.0 

0.0 
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-4.S 
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-2.9 
-3.3 

-1. 7 
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3.2 

3.6 

-5.5 
-4.6 

-7.2 

-3.J 
-H 
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t.9 
o.o 
J.2 

2A 

o.o 
0.0 

0.0 

2.3 

0.0 

2.8 

3.1 

1.6 

0.0 

·2 .1 
0.0 
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lnWG 

l.00 

1.00 

1.00 
1.00 
1.00 

1.00 

1.00 

l.00 

I.OD 
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l.00 
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J.00 

1.00 

1.00 
1.00 

l.00 

J .00 

0.99 

1.00 

0.99 

l.00 
1.00 
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l.00 

l.00 

1.00 

0.99 
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l.00 

1.00 

1.00 
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l.00 
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1.00 
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RESUl.TS 

SUlcw Ternpcreture: 

VcJocit)·•: 

A'd•I Velocity: 

Date: 

D•ll By: 
B:>ro. Pressure, ln Hg.: 

SUl!lc Pressur .. b WC: 

Abs. Pr«<uno, ln H@.: 

A••tKIJ.e 02, % dry: 

A voni:• COl, % dry. 

Molstuno Content,%: 

Molec.dar Wright, wet: 

P1-Ps 
lnWG 

0.55 

0.45 

0.45 

0.50 
0.60 

0.60 

0.55 

0.70 

0.65 
0. 57 

0.4! 

0.32 
0.25 

0.27 

0.41 

0.42 

0.37 

0.37 

0.36 

0.40 

0.36 

0.55 

0.5 3 

0.50 

0.59 

0.66 
0.60 

0.52 

o.~2 

0.52 

0 .54 

0.55 

0.53 

0.53 

0.55 

0.49 

0.<5 

0.42 

O.J9 

0 .36 

0.30 

0 .25 

~39 F 

R..sult 

Angle 
d.-g. 

I. I 
11.2 

13.7 

6.8 

9.9 

9.5 
8.0 

5.0 

3.0 

0.0 

LO 

2..0 
3.0 

15. 7 

u 
2..9 
3.3 

2.6 

7.0 

4 .4 

9.7 

8.9 

5.5 
9.4 

3.3 
8.5 

10.0 

12.6 

JO.O 

5.1 
7.4 
3.0 

9.0 

J0.0 

2.3 

).0 

3.5 

3.1 

1.6 

0.0 

3.6 

2.0 

EF 

29.90 

"°·n 
29.&4 

6.70 
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:s.oo 
28.36 

Velocity 

uncorr. • Anal 
fp!' fp.1 

65.3 

59.1 

59.1 

62.3 
68, J 
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G5.2 
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66.3 

60.9 
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43.9 

45.7 
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56.9 

53.' 

53.4 

52.6 
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M.l 

62.4 

67.T 

71.S 
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63.~ 
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64.6 
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64.0 

64.0 
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5U 
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SU 
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43.9 

64.6 
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STRATIFICATION CHECK 

Client: UCOS COLMAC 
Project#: 1409-40985 

Unit No: 2 
Da!e: 6/28/94 
Point O;pt 

F5 7.0 
F4 6.4 

F3 7.3 
F2 7.0 
Fl 6.7 
ES 6.5 
E4 6.7 
E3 7.1 
E2 6.9 
El 6.7 
DS 6.9 
D4 6.3 
D3 7.2 
D2 7.7 
Dl 7.0 

02 Stratification= 

Ref01 %Diff Point 

7.0 0.0% cs 
6.5 J .5% C4 
7.4 1.4% C3 
7.0 0.0% C2 
6.7 0.0% Cl 
6.5 0.0% B5 
6 .8 1.5% B4 
7.1 0.0% BJ 
7.0 1.4% B2 
6.8 l .5% Bl 
7.0 1.4% A5 
6.4 1.6% A4 
7 .2 0.0% A3 
7.7 0.0% Al 
7.0 0.0% Al 

1.0% 

CARNOT 
15991 Red Hill Ave. Suite 110 

Tustin, California 92680 
714-259-9520 

FAX 714-259--0372 

O,pt 

6.5 
6.6 
6.5 
6.4 
7.4 
6.0 
6.2 
6.5 
6.7 
6.6 
7.1 
6.7 
7.4 
6.7 
6.4 

Ref01 

6.4 
6.6 
6.6 
6.4 
7.5 
6. I 
6.3 
6.6 
6.8 
6.7 
7.3 
6.9 
7.5 
6.8 
6.6 

%Di.ff 

-1.6% 
0.0% 
1.5% 
0.0% 
1.3% 
l .6% 
1.6% 
1.5% 
1.5% 
1.5% 
2.7% 
2.9% 
1.3% 
1.5% 
3.0% 

l~'.l'I• 

ROI AM 
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APPENDIX B QUALITY ASSURANCE 
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Appendix 8 .1 Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM 

Delta's operations include four major areas of focus which include sampling, 
sample analysis, equipment maintenance, calibration, data reduction, and reporting. 
Procedures are in place to ensure that work performed in each one of these areas is 
performed in a manner consistent with providing emissions test data that is of known 
quality and is legally defensible. This section provides details on the procedures that are 
followed to accomplish this assurance of data quality. 

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Standard methods of assessing data quality such as precision, accuracy and 
completeness are used. Criteria for acceptable data are generally conta ined in the 
reference methods, however, for some projects other criteria are defined. Standard 
statistical techniques can be applied to assess the data as requested for specific 
programs. Statistical analysis is not generally included when reporting source test data 
unless the number of samples and sampling conditions are planned to provide 
meaningful statistical results. 

Delta's quality assurance objectives for precision and accuracy are based on the 
Reference Methods or published precision and accuracy data. 

Completeness is defined as the percentage of measurements which are judged to 
be valid as compared to the total number of measurements made. Delta 's objective is to 
generate only valid data. For compliance tests, Delta 's completeness goal is 100%. For 
this initial copy of the QAP, the methods which are listed in Delta's capabilities provide 
results which are available while still on the job site. It is expected that if all quality 
assurance requirements for a test are not satisfied, the test will be invalidated and 
repeated and the test program will remain 100% complete. 

REPRESENTATIVENESS AND COMPARABILITY 

The usefulness and validity of all data is contingent upon 1) the results being 
representative of the source being tested and 2) comparable with other results generated 
by Delta or another organization. Delta has adopted the objective is that all 
measurements be representative and comparable. These objectives will be met by 
performing tests while the process is operating under known and documented conditions, 
following published reference methods, using standard data reduction techniques and 
reporting formats, and proper training of personnel. 
TRAINING 

Training is an on-going process for all Delta personnel. Personnel completing 
any task will be properly trained before undertaking any task or be under the direct 
observation and supervision of someone properly trained. There are certain skills which 
all technical personnel are expected to acquire. 

All source test personnel must review the applicable portions of the following 
technical documents before being involved in any capacity in any test program. 
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a) 40 CFR Part 60 

b) SCAQMD Source Test Manual 

c) Delta Quality Assurance Plan 

d) EPA Quality Assurance Handbook for Air Pollution Measurement Systems, 
Volume Ill. 

PROCEDURE SPECIFIC TRAINING 

In addition to the general awareness training discussed previously, each person 
responsible for the performance of a test procedure is required to demonstrate 
proficiency in the method involved. This demonstration will be accomplished through 1) 
reading of the method, 2) reading of the manuals for the equipment being used, and 3) 
satisfactorily completing an oral or written exam regarding the above material. 
Information related to training for specific methods is provided below. 

A. Continuous Monitoring of Emissions: EPA Methods 3A, 6C, 7E, 10, 20, 
SCAQMD Method 100.1 
1. Understanding of the GEMS schematic drawing 
2. Understanding of the sampling system 
3. Leak check 
4. Analyzer calibrations and adjustments 
5. Sample system bias calibration check 
6. Strip chart recorder operation and documentation 
7. Stratification check 
8. Corrections for sample system bias and analyzer drift 

B. Sample Locations: EPA Method 1, SCAQMD Method 1.1 
1. Identify sample locations 
2. Determination of upstream and downstream diameters 
3. Stack area calculations 
4. Determine number and location of sample points 
5. Perform cyclonic flow check and determine sample location 

acceptability. 

C. Stack Gas Velocity and Volumetric Flow Rate: EPA Method 2, SCAQMD 
Method 2.1 

1. Assemble pitot tube/thermocouple 
2. Perform leak check 
3. Record differential pressure 
4. Record stack temperature 
5. Record static pressure 
6. Record barometric pressure 
7. Calculate stack gas velocity and volumetric flow rate 
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D. Stack Gas Moisture Content: EPA Method 4, SCAQMD Method 4.1 

1. Assemble sample train (probe, sample line, impingers, U-tube, 
gooseneck, vacuum line, meter, pump, etc.) 

2. Record preliminary data: barometric pressure, reference 
temperature, ambient temperature. 

3. Pre- and post-test leak check: < 0.02 cfm 
4. Read and record: sample volume, delta H, meter temperatures 

(in/out), vacuum, impinger outlet temperature 
5. Weigh impingers 
6. Calculate % moisture 

SAMPLING PROCEDURES 

Delta maintains complete copies of federal , state, and local regulatory agency 
source test methods which serve as the final authority on sampling procedures. This 
Quality Assurance Plan does not attempt to re-state the source test methods which are 
available. Delta strives to follow the appropriate source test methods whenever possible. 
Source test methods are listed in all test plans for review by both clients and regulatory 
agencies. 

The following steps are taken to ensure that the sampling procedures of the 
source test methods are followed: 

1. Training of personnel, as discussed in Section 5, 
2. Copies of reference methods are available to all personnel and are taken to 

every job site, 
3. Appropriate selection of project managers 
4. Quality assurance reviews of test programs 

Occasionally, due to the sample location limitations or other factors, variations 
from the standard methods will be necessary. Any variations from the methods will be 
assessed to determine the effect which the variation will have on data quality. Whenever 
possible, variations will be included in the test plan and receive approval prior to 
implementation of the program. Any variations will be clearly documented in the source 
test report. 
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CHAIN-OF-CUSTODY PROCEDURES 
DATA SHEET CHAIN-OF-CUSTODY 

The program manager for each program is responsible for collection of data 
sheets from sampling personnel as they are completed. The program manager 
maintains possession of the data sheets or keeps them in locked storage. Upon return 
to the office, a copy of all field data sheets is made and placed in a locked file. The 
original field data sheets are used for report preparation and are kept with the final 
report. Data sheets, test plans, and reports are kept in files, organized by client and 
project. 

A chain-of-custody form is kept at the project file location to log check-out and 
return of any data sheets or files. 

Sample and Reagent Chain of Custody 

Chain of Custody procedures begin prior to testing with the preparation of 
reagents and filters to be used in field testing. Delta personnel who have prepared the 
filters and reagents complete and sign a reagent chain of custody form which is 
transferred with the reagents to the field testing team. The field team member receiving 
the reagents records the transfer on this form. The reagent chain of custody form is 
included in the final source test report. 

At the test site all samples collected are recorded on a chain of custody form as 
they are taken. This chain of custody form also includes the date, time, test number and 
a description of the samples and sample fractions. This form is signed by the field team 
member serving as the sample custodian. This form is left with the sample at all times; it 
is used to record transfer of the samples to Delta's in-house laboratory or to outside 
laboratories. Intermediate transfers to shipping agents are also recorded here. 
Transfers of test equipment between field team members are recorded on the sampling 
train data sheet. 

CALIBRATION PROCEDURES AND FREQUENCY 

All of Delta's major equipment components are calibrated according to the 
procedures established by EPA, CARS, and SCAQMD. When regulations differ, the 
stricter of the regulations will be followed. Table 9 summarizes the calibration 
procedures and intervals for the major equipment components. 

DATA REDUCTION, VALIDATION, AND REPORTING 

DATA REDUCTION 

Data reduction generally occurs in two phases: First, preliminary data reduction 
occurs on the job site. On-site data reduction may be performed by sampling technicians 
or the project manager. Preliminary calculations may include velocity, moisture, stack 
flow, and continuous gaseous measurements. Draft test results are normally available 
prior to leaving the job site. Calculations are performed manually, with a calculator, or 
with a portable computer. Whenever possible, standard spreadsheets are used to 
reduce the data. 
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The second phase of data reduction occurs after the test team has left the job 
site. Final results are generated after the project manager has reviewed the data entry, 
calculations, and reporting units. 

The standard calculations are available in the test methods 
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TABLE 1 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

Continuous Analyzers Before and After Each 3-point calibration error 
< 2% of analyzer range Test Day test 

Continuous Analyzers Before and After Each 2-point sample system 
< 5% of analyzer range 

Test Run bias check 

Continuous Analyzers After Each Test Run 2-point analyzer drift 
< 3% of analyzer range 

determination 

CEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at > 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily N02 -> NO converter > 90% 
efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard 

Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/- 2% 

traceable standard 

Calibration check at 2 +/- 2% of semi-annual 
Dry Gas Meter Bi-Monthly flow rates using a NIST factor 

traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

6H@ 

Temperature Sensors Semi-Annually 3-point calibration vs. +/- 1.5% 
NIST traceable standard 
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DATA VALIDATION 

All data, data entry, and calculations are double-checked by the originator and 
reviewed by a second person. Reviews can include re-calculation of results, data entry 
checks, and calculation of known and accepted data sets using the existing spreadsheet. 

REPORTING 

Delta promotes the use of a standard reporting format, when possible. 

INTERNAL QUALITY ASSESSMENTS 

INTEGRATED WET CHEMICAL SAMPLING EQUIPMENT QUALITY CONTROL 

Major equipment maintenance schedules are provided. Additional quality control 
measures are performed on sampling equipment which includes: 

• wind-tunnel calibration of pitot tubes 
• 3-point thermocouple/readout calibrations 
• bi-monthly meter calibration checks 
• pre- and post-test leak checks of sample systems 

CONTINUOUS EMISSION MONITORING SYSTEM (GEMS) EQUIPMENT QUALITY 
CONTROL 

Delta uses EPA Protocol gases to perform all QA/QC checks of the analyzers 
when available. On-site checks include 3-point calibration error (+/- 2% of span), 2-point 
sample system bias (+/- 5% of span), analyzer drift (+/- 3% of span). Semi-annual 
checks include analyzer linearity(+/- 1 % of span) and N02 converter efficiency{> 90%). 

PERFORMANCE AND SYSTEM AUDITS 

The appropriate regulatory agency is notified of all Delta compliance tests. The 
regulatory agency is allowed the opportunity to perform side-by-side tests and/or observe 
the Delta setup and sampling. Delta cooperates fully in any pre-arranged regulatory 
agency audit. 

Delta's approval under the South Coast Air Quality Management District 
(SCAQMD) Laboratory Approval Program (LAP) includes a review of quality assurance 
procedures, equipment type, maintenance, responsibilities, a laboratory audit, and an 
external audit of the sampling system which involves analysis and reporting of unknown 
samples. 
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EQUIPMENT MAINTENANCE 

Delta performs routine and preventative maintenance on all major sampling 
equipment. These procedures are in addition to method specific requirements which are 
summarized earlier in this OAP. Table 2 summarizes the equipment maintenance 
schedule. This preventative maintenance schedule should minimize equipment failures 
and downtime in the field. On the occasion where equipment does break down in the 
field, Delta personnel have the necessary experience to perform on-site repairs of most 
problems. 

TABLE 2 
EQUIPMENT MAINTENANCE SCHEDULE 

Performance Maintenance Corrective 
Equipment Requirement Interval Action 

Continuous Analyzers 1. Proper response to As required by the As recommended by 
zero, span gas manufacturer the manufacturer 

2. Absence of 
malfunction 

Mobile Laboratory 1. Absence of leaks Dependent on 1. Change filters 
Sample System 2. Pass system bias sources sampled and 2. Repair/change gas 

test use intervals dryer 
3. Check for 

contamination 
4. Leak check 

Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection 
2. Generates operation or 6 months 2. Clean 

manufacturers 3. Replace worn parts 
required pressure, 4. Leak check 
vacuum, and flow 

Sample Lines 1 . Pass system bias After each test series 1. Flush with dry gas 
test 

R141 3827 8-10 



SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

The QNQC procedures outlined in the previous sections of this document are 
provided to ensure data precision, accuracy, and completeness. It is the responsibility of 
each project team member to 1) complete all pertinent sections of the data sheets, 2) 
make comments, where appropriate, 3) notify project managers of sampling difficulties 
which may lead to invalid data, and 4) follow chain-of-custody procedures for all samples, 
data sheets, and documents. 

Each test report is reviewed before release by one of Delta's designated Quality 
Assurance team members. Procedures, results, and data are reviewed to verify 
adherence to method requirements, that proper recording procedures are followed, and 
that calculations are performed properly. These reviews are conducted independently 
from any project related data reduction and reporting activities. 

QUALITY ASSURANCE REPORTS TO MANAGEMENT AND CORRECTIVE ACTIONS 

A "Quality Assurance Incident Report" is completed when an incident occurs 
which may result in the generation of invalid data. The report originator will provide the 
report to the program manager upon completion to allow for immediate corrective action 
to maintain program completion. Following completion of the on-site portion of the 
program, the form is routed to the Quality Assurance Officer for review. Appropriate 
action to be taken may include, discussions with test personnel, modifications of QA/QC 
procedures, or additional training. Incidents reports are then filed in the client file and 
included with the source test report, if appropriate. 

Original Quality Assurance records are maintained on-file. Periodic reviews are 
performed by the QA Officer to ensure that the records are up-to-date, complete, and 
maintained. 
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Appendix B.2 ARB and SCAQMD Certifications 
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,.., South Coast 
~ Air Quality Management District '1!J·fm 2 1865 Copley Drive. Diamond Bar. CA 9 1 765-4 I 78 

• • · 1 (909) 396-2000 · www.aqmd.gov 

January 28, 2016 

Mr. James Ritchey 
Delta Air Quality Services, Inc. 
An Affiliate of Montrose Air Quality Services, Inc. 
1631 E. Saint Andrew Place 
Santa Ana, CA 92705 

Su~ject: LAP Approval Notice 
Reference# 96LA 1220 

Dear Mr. Ritchey: 

We completed our review of the renewal application you submi tted for approval under the South Coast 
Air Q uality Management District's Laboratory Approval Program (SCAQMD LAP). We are pleased to 
inform you that your firm is approved for the period beginning January 31, 2016, and ending January 3 I, 
2017 for the following methods, subject to the requireme nts in the LAP Condi tions For Approval 
Agreement a nd conditions listed in the attachment to this letter: 

SCAQMD Methods 1-4 
SCAQMD Method 100.1 
SCAQMD Methods 25. 1 and 25.3 (Sampling) 
SCAQMD Methods 5. 1, 5.2, 5.3, and 6.1 
SCAQMD Rule 1420/ 1420.1 -(Lead) Ambient Sampling 
USEPA CTM-030 and ASTM 06522-00 

Thank you for participating in the SCAQM D LAP. Your cooperation he lps us to achieve the goal of the 
LAP: to maintain high standards o f quality in the sampling and analysis of source emissions. You may 
di rect any questions or information to LAP Coordinator, G lenn Kasai. I le may be reached by telephone 
at (909) 396-2271 , or via e-mail at gkasai@ aqmd.gov. 

RE:GK/gk 
Anachm.:111 

cc: Dipankar Sarkar 

160128 I .11pRcne\\ al.do~ 

R1413827 

Sincer€ly, 

I // f / -
/,tvfZ _ ( 'L---
R£r~~en, Senior Manager 
15aboratory Services & 
Source Test Engineering 

B-15 
' • ' 

1 
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Appendix B.3 Calibration Data 
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EPA SPAN GAS RECORD 

ENT/LOCATION: Desert View Power DATE: 5/11/2016 
BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATIOfl CYLINDER NO. CONCENTRATION 

ZERO 100.00 

02 CC164221 10.83 CC179518 
C02 CC164221 10.38 CC179518 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 C02 
Analyzer Span 18.97 18.62 

Zero Gas Value 0.0 0.0 
Analyzer Reads 0.07 0.06 

Error (% of cal span) 0.3% 0.3% 

High Gas Value 18.97 18.62 

Analyzer Reads 18.98 18.67 
Error(% of cal span) 0.1% 0.3% 

Mid Gas Value 10.83 10.38 
Analyzer Reads 10.84 10.37 

Error(% of cal span) 0.1% -0.1% 
linearity at Mid Point -0.1% -0.4% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 C02 
Analyzer Span 18.97 18.62 

Zero Gas Value 0.0 0.0 
Analyzer Reads 0.04 0.05 

Error (% of cal span) 0.2% 0.3% 

High Gas Value 18.97 18.62 
Analyzer Reads 18.99 18.55 

Error(% of cal span) 0.1% -0.4% 

Mid Gas Value 10.83 10.38 

Analyzer Reads 10.79 10.27 
Error(% of cal span) -0.2% -0.6% 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE)/HIGH SPAN• 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 

18.97 

18.62 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 

STATUS 

--
--

PASS 

--
--

PASS 

--
--

PASS 
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SPAN GAS RECORD 

~LIENT/LOCATION : Desert View Power 
Unit 1 

DATE: 5/11/2016 
BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

CYLINDER NO. CONCENTRATlm CYLINDER NO. CONCENTRATION 

ZERO 

02 CC164221 10.83 CC179518 18.97 

C02 CC164221 10.38 CC179518 18.62 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 C02 STATUS 

Analyzer Range 20 20 

Zero Gas Value 0.0 0.0 --
Analyzer Reads 0.07 0.06 --

Error(% of scale) 0.3% 0.3% PASS 
High Gas Value 18.97 18.62 --
Analyzer Reads 18.98 18.67 --

Error(% of scale) 0.1% 0.3% PASS 
Mid Gas Value 10.83 10.38 --

Analyzer Reads 10.84 10.37 --
Error(% of scale) 0 .1% -0.1 % PASS 

Linearity at Mid Point -0.1% -0.3% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 

02 C02 STATUS 

Analyzer Range 20 20 

Zero Gas Value 0.0 0.0 --
Analyzer Reads 0.04 0.05 --

Error(% of scale) 0.2% 0.2% PASS 
High Gas Value 18.97 18.62 --
Analyzer Reads 18.99 18.55 --

Error(% of scale) 0.1% -0.3% PASS 
Mid Gas Value 10.83 10.38 --

Analyzer Reads 10.79 10.27 --
Error(% of scale) -0.2% -0.5% PASS 

Linearity at Mid Point -0.3% -0.5% 

% ERROR CALCULATION: 
(AS FOUND-ACTUAL VALUE OF SPAN)/RANGE • 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 
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DocNumber: 000078105 

8.3-4 
Praxair 
5700 South Alameda Street 

Los Angeles, CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVPJD: F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Praxair Order Number: 30508359 

Customer P. 0 . Number: 05417091 
Customer Reference Number: 

Fill Date: 

P(JnNumbu· 

l.ot N11mher. 

('ylmclf!r Style & 0111/.:1: 

3/1 1/2015 

NI CD1902E-AS 

109507010 

AS CGA 590 

Certified Concentration: 
('y/11wer f'r<ss11re & Vo/11me: 2000 psig 140 cu. ft. 

~/1·'17 
~()a,/t .• 

Expiration Date. 

Cylinder Number: 

18.62 % 

18.97 % 

Balance 

3/20/2023 

CC179518 

CARBON DIOXIDE 

OXYGEN 

NITROGEN ':C/19511 
Ev,fo'~ 
F!:!::o"!•::!tia!~ Certification Date· 3/20/2015 Term: 95 Months 

NIST Traceable 

Analytical Uncertainty: 

± 0.2 % 
±0.3% 

Expiration Date: 3/20/2023 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for C02 interference. 

A11alytical Data: (R=Reference StandarcJ. Z=Zero Gas, C:Gas CancJicJate) 

1 . Component: CARBON DIOXIDE 

Requested Concentration: 
Cenified Concentration: 
Instrument Used 

Analyt ical Method 
Last Multipoint Calibration: 

First Analysis Data: 

Z: 0 R: 19 71 
R: 19.72 Z: 0 
Z: 0 C : 16 55 

I UOM: _ _::_ 

2 . Component: OXYGEN 

Requested Concentration 
Cen1fied Concentration 
Instrument Used 
Analytical Method. 
Last Mullipo1nt Calibration: 

19% 
1862 % 
Horiba VIA-510 SIN 2807014 
NDIR 
2127/2015 

Date: 

C: 16.54 Cone: 
C: 16.55 Cone: 
R: 19 72 Cone: 

Mean Test Assay: 

19% 
16.97 % 
OXYMAT5E 
PARAMAGNETIC 
3/2/2015 

3/20/2015 

16.609 
18.619 
16619 

f6.616% 

----- --· - - -
First Analysis Data: Date: 312012015 

Z: 0 R: 19.9 
I R: 19.66 Z: 0 

C: 16 97 Cone: 16 976 
C: 16.95 Cone: 18 956 

Z: 0 C: 16.97 R: 19 9 Cone: 16.976 

I UOM: % Mean Test Assay: 18.97% 

Reference Standard Type 
Ref. Std. Cylinder # · 

Ref. Std. Cone: 
Ref. Std. Traceable 10 SRM # : 

SRM Sample # · 

SRM Cylinder # · 

GMIS 
CC156146 
19.79% 
2745 
9-C-36 
CAL016135 ,- ---- --

1 Second Analysis Data: Date: 

Z: 0 R: 0 C: 0 Cone: 
: R: 0 Z: 0 C: 0 Cone: 

I Uz~M~~-0 

__ =~an T~st As~:;c: 
Reference Standard Type: GMIS 
Ref Std. Cylinder # SA 16022 
Rer Std. Cone. 19 90% 
Ref Std Traceable 10 SRM # . 2659a 

SRM Sample# : 71 -E-19 
SRM Cylinder# . FF22331 

Second Analysis Data: 

Z: 0 R: 
R: 0 Z: 
Z: 0 C: 

0 
0 
0 

C: 

C: 
R: 

0 
0 
0 

Date: 

Cone: 
Cone: 
Cone: 

0 
0 
0 

Mean Test Assay: 0 % J 
--- ·--7 

UOM: % 
----

certified by~L«z 1 l(p_ 
{) Ja~ck FY \/\... 

Information contained herein has been prepared at your request by qualified expens within Praxair OistribU1ion. Inc While we believe that the information is accurate w1lhin the limits of the analytical 
methods employed and is complete to lhe extent of the specific analyses performed, we make no warranty or representation as to the sullability of the use of the informahon for any purpose. The 
1nformat1on is offered with the understanding that any use of the information is at the sole discrellon and risk of the user. In no event shall the liability of Praxair Distribution, Inc . arising out of the 
use of the information con ta1ned herein exceed the fee established for providing such information 

I 



/ffffifiNPRAXAIR Pra xair 

5 700 Soulh Alameda S1rcc1 
Los Angeles, CA 90058 

8.3-5 

DocNumber: 000085323 

Tel. (323J 585-2 154 Fnx (71 4) 542-6689 

PGVPID: F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St . Andrew Pl. 
Santa Ana, CA 92705 

PrcLYOll' Ordl!r .\'11111/lcr 32690470 J 11/ l>t.11~· 10/6/2015 

<usromer P. U. :\umbi:r 05765218 NI C010 506E·AS 

Customer Re.ferrmce ,\ '11111 /Jer. 
109527904 

AS CGA 590 

Certified Co11ce11tratio11: 
(Jfmt.l<"1l'rnH1tt'&1 '(1/mu.-: 2000ps1g 149cu ft 

(),,,, /01'1 Expiration Date: 

co. I 0 • ., ,. 10.38 % CARBON DIOXIDE 

Cylinder Number: 

10/12/2023 

CC164221 

NIST Traceable 

Analytical Uncertainty: 

:t0.4 % 

:t0.3% cc1r- tL_2.._., 10.83 % OXYGEN 
T ' ~ Balance NITROGEN 

~p l•/rr,,/,,~.__~ _ _________ ____. 

F~'' 
Certifc111io11 l11fi1rnw1io11: Certification Dale: 10/12/2015 Term: 96 Months Expiration Date: 10/12/2023 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531 . using Procedure G1 . Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for C02 interference. 

4110~\"flcol 01110: (R=Qelerence ~tandard, l';ltJro Gas C:::Gos CandKJa'e) 

1 . Component: CARBON DIOXIDE 

Req1.ies1ed Coocen1ra11on 

Cert!l1ed Concenua1t00 
lnstn.,mef'll Used 

Anal yhcal Method 

Last Multipg1n1 Ca11ora:1on 

First Analysis Oata: 

Z: 0 R: 9 87 
R: 9 89 Z: 0 
Z: 0 C: 10 39 

UOM: '4 

2 • Component: OXYGEN 

Requested ConcenuatlOn 
Cert1f1ec Concemratt0n 
lnstrumenl u sed 

Analytteal Men100 

Last Mutt1pomt Ca ibtat'°" 

First Analysis Data: 

z· 0 R: 2004 
R· 2000 Z: 0 
Z: 0 C: 10 85 

UOM: '4 

Analyzed by 

105 % 

1038% 
Honba VIA-510 SIN 280701 4 

NDIR 
10/10/2015 

Dato : 

C: 1038 Cone: 
C: 1039 Cone: 
R: 988 Cone: 

Mean Test Assay: 

105% 
1083% 
OXYMAT SE 
PARAMAGNETIC 
tOl8/2ClS 

Dato : 

C: 1083 Cone: 
C: 1085 Cone: 
R: 2008 Cone: 

Mean Test Ass.ay: 

10/1212015 

10369 

10 379 
10 379 

10 376 % 

1011212015 

10814 

10 83'1 
10 634 

10 827 % 

-~~~-eF1er--) 
/_;.--"A ,_-

Reference Stanoard Type 
Rel Sta Cylinder # 

Rel Sta Cone 
Rel Sid Traceable to SRM # 

SRM Sample# 
SRM Cyl inder # 

Second Analysis Data: 

Z: 0 R: 0 

R: 0 Z: 0 
Z: 0 C: 0 

GMIS 
SA17695 
987% 

1674b 
7-H-07 

FF10631 

Date: 

C: 0 Cone: 
C: 0 Cone: 
R: 0 Cone: 

UOM: % Mean Test Assay: 

Refe<ence Standard Type 
Rel Std Cylinder # 

Ref Std Cone. 
Ref Std Traceable to SRM # 

SRM Sample# 
SRM Cyhnder # 

Second Analysis Data: 

GtAIS 
CC243259 

2003% 
2659a 
71-E-19 

FF22331 

Date: 

0 
0 
0 

0% 

z: 0 R: C: 0 Cone: 0 0 
R: 0 Z: C: 0 Cone: 0 0 
Z: 0 C: R: 0 Cone: 0 0 

UOM: '4 Mean Test Assay: 0 % 

lnformauon corua1ned ne<e1n nas been prepared al your reqJest by qua11f1od experts w1lh1n Praxair D1stf1but1on. lr.c While we bel1ovo that 1r.e 1nforma11on is accurate within the limits of the analytical 
metnods employed and ,, complete to the extenc of the spoof1c analyses performed, we make no warra, ty or represe(ltation as to the sut1abc111y ot lhe use of the information for any PUl'pose The 
1nfor"l"lallon 1s offe1ed wun the understanding lhal any use of the mforma~.on ts at me sole 01saet1on a:wJ nsk of lhe user In no even( shal l the llab11ily ot PtaJC8•' Ot!.tt1buhon. Inc, ansn1g: out of the 
use of the 1f"'l torma11on eon 1a1ned herein exceed lhe fee esta~1Shed tor ptov1d.n9 svch 1nforrna11on 

I 
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8elta11 
Air Quality Services, Incorporated 

' 1 MONl ROSE 

NOZZLE CALIBRATION DATA 

Nozzle l.D. f)v Date ) - 4 - -z.. u 1 ' 
Material 

D1 = o . ?.._ l( ( 

Maximum Difference D, - o, = 0. v o L (must be 0.004" or less) 

Average On= 0 · l- Lf £ 

Note: Measure three diameters with micrometer 

DS1204098 
Date of last revision 10/14/2015 Master Document Storage\Forms\Datasheets\Calibration Forms 



SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

Orifice Method - Triplicate Runs/Four Calibration Points Model#: 
English Meter Box Units, English K' Factor ID#: 
Filename: C:IUserslDave Wonderlyllnformation\Calibrations\Meters\19-wcs\2016\(Bi-Monthly (Special 3-run) Meter Calibration 19-wcs 6-: Date: 
File Modified From: APEX 522 Series Meter box Calibration Bar. Pressure: 
Revised: 4/8/2005 Performed By: 

C-5000 
19-wcs 

6/3/2016 
30.00 (in. Hg) 

M.Miller 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice 

dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient 
(in H20) (min) (cu ft) (cu ft) (cu ft} (deg F) (deg F} (deg F} (deg F) (number) {see above) 

0.53 I 12.00 I 489.330 I 494.775 I 5.445 I 77.0 I 76.0 I 78.0 I 76.0 48 I 0.3465 I 
0.53 I 12.00 I 494 .775 I 500.235 I 5.460 I 78.0 I 76.0 I 79.0 I 77.0 48 I 0.3465 I 
0.53 I 12.00 I 500.235 I 505 690 I 5.455 I 79.0 I 77 0 I 79.0 I 78.0 48 I 0.3465 I 

1.70 I 7.00 I 473.205 I 478.575 I 5.370 I 75.0 I 74.0 I 76.0 I 74.0 63 I 0.5888 I 
1.70 I 7.00 I 478.575 I 483.955 I 5.380 I 76.0 I 74 .0 I 77.0 I 74.0 63 I 0.5888 I 
170 I 7 00 I 483 955 I 489.330 I 5.375 I 77 0 I 74 0 I 770 I 75.0 63 I 0.5888 I 

3.30 I 5.00 I 457.360 I 462.645 I 5.285 I 73.0 I 71.0 I 74.0 I 72.0 73 I 0.8202 I 
3.30 I 5.00 I 462.645 I 467.920 I 5.275 I 74.0 I 72.0 I 75.0 I 73.0 73 I 0 8202 I 
330 I 5 00 I 467.920 I 473.205 I 5.285 I 75.0 I 73.0 I 75.0 I 74.0 73 I 0.8202 I 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR 

VOLUME VOLUME VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Ver( std) Ver( std) Ver Value Value 
lcu ft\ (liters) (cu ft) (liters) (cu ft) (number) (in H20) 
5.375 152.2 5.383 152.4 5.462 1.001 1.463 
5.383 152.4 5.383 152.4 5.462 1.000 1.462 
5.370 152.1 5.383 152.4 5.462 1.002 1.459 

Average 1.001 1.462 

5.336 151.1 5.341 151 .3 5.409 1.001 1.629 
5.341 151 .3 5.336 151.1 5.414 0.999 1.632 
5.331 151.0 5.336 151 .1 5.414 1.001 1.630 

Average 1.000 1.630 

5.295 149.9 5.317 150.6 5.380 1.004 1.635 
5.275 149.4 5.314 150.5 5.382 1.007 1.634 
5.277 149.5 5.314 150.5 5.382 1.007 1.631 

Average 1.006 1.633 

I 
Average Yd: 1.003 dH@: 1.575 I 

Q @ dH = 1: 0.598 

SIGNED: Si_gnature on file Date: 

Actual Ambient Temperature 

Vacuum Initial Final Average 
(in Hg) (deg F) (deg F) (deq Fl 

21.5 77.0 I 77.0 I 77 .0 
21.5 77.0 I 77.0 I 77 .0 
21 .5 77 0 I 77.0 I 77.0 

18.5 76.0 I 76.0 I 76.0 
18.5 770 I 77.0 I 77.0 
18.5 77.0 I 77.0 I 77.0 

16.0 75.0 I 76.0 I 75.5 
16.0 760 I 76.0 I 76.0 
16.0 76.0 I 76.0 I 76.0 

Ind ividual Individual Orifice Orifice 
Run Orifice Average Average 

0.95 < y Ymax - Ymin 0.98 < Y/Yd dH@ - dH@av 
< 1.05? < 0.010? < 1.02? < 0.155? 
Pass 
Pass 

Pass 
Pass Pass Pass 

Pass 
Pass 
Pass 

Pass Pass Pass 

Pass 
Pass 
Pass 

Pass Pass Pass 

2/8/2010 

Bi-Monthly (Special 3-run) Meter Calibration 19-wcs 6-3-16 WCS 
6/1412016 

4:34 PM 

CD . 
w 

I 

....... 



Onfice Method - Triplicate Runs/Four Calibration Points 
English Meter Box Units, English K" Factor 

SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

c-5000 
ID#: 19-wcs 

Filename. C:IUserslDave Wonderlyllnformal ion\Cal ibrations\Meters\19-wcsl20161{sem1 annual cal 19wcs 4-13-16 x lsxJWCS Date: 4/1412016 
File Modified From. APEX 522 Series Meter box Calibration 
Revised: 418/2005 

Volume Volume 
dH Time Initial Final 

(in H20) (min) (cult) (cult) 
0.12 I 26.00 I 725000 I 730 348 I 
0.12 I 26.00 I 730.348 I 735.735 I 
0 12 I 26.00 I 735 735 I 741 .114 I 

0 .63 I 12.00 I 741. 114 I 746.531 I 
063 I 12.00 I 746.531 I 751.975 I 
0.63 I 1200 I 751 .975 I 757 438 I 

190 I 7.00 I 761 .300 I 766.735 I 
1.90 I 7.00 I 766.735 I 772200 I 
1 90 I 7.00 I 772200 I 777.681 I 

3.50 I 500 I 897.200 I 902.480 I 
3.50 I 5.00 I 902.480 I 907.755 I 
3.50 I 5.00 I 907.755 I 913.040 I 

RY GAS METER ORIFICE 

VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED 

Vm(std) Vm(std) Ver( std) 
(cu ft) (liters) (cu ft) 
5.421 153.5 5.320 
5.427 153.7 5.317 
5.393 152.7 5.317 

5.417 153.4 5.478 
5.434 153.9 5.478 
5.448 154.3 5.478 

5.432 153.8 5.430 
5.451 154.4 5.430 
5.462 154.7 5.430 

5.297 150.0 5.403 
5.292 149.9 5.403 
5.302 150.2 5.403 

SIGNED: Signature on File 

Bar. Pressure: 30.1 O (in. Hg) 
Performed By: m.m1ller 
Meter Serial #: 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Initial Temps. Final Temps Orifice K Orifice Actual 
Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum 
(cu ft) (deg F) (deg F) (deg F) (deg F) (number) (see above) (in Hg) 
5.348 I 63.0 I 61 0 I 67.0 I 65.0 33 I 0.1553 I 23.0 
5.387 I 67.0 I 650 I 70.0 I 67.0 33 I 0.1553 I 23.0 
5.379 I 70 0 I 67.0 I 720 I 700 33 I 01553 I 23.0 

5.417 I 720 I 70.0 I 74.0 I 71.0 48 I 0.3465 I 21.0 
5.444 I 74.0 I 71 .0 I 74.0 I 720 48 I 03465 I 21 .0 
5.463 I 74.0 I 72 0 I 75.0 I 72.0 48 I 0.3465 I 21 0 

5.435 I 74.0 I 720 I 760 I 73.0 63 I 0.5888 I 17.0 
5.465 I 76.0 I 73.0 I 77.0 I 73.0 63 I 0.5888 I 17.0 
5.481 I 77.0 I 73.0 I 78.0 I 730 63 I 0.5888 I 170 

5.280 I 74.0 I 72 0 I 76.0 I 730 73 I 0.8202 I 150 
5.275 I 74.0 I 720 I 76.0 I 730 73 I 0.8202 I 150 
5.285 I 74.0 I 720 I 76.0 I 73.0 73 I 0.8202 I 15.0 

DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual 

VOLUME VOLUME Run 
CORRECTED NOMINAL y dH@ 

Ver( std) Vcr Value Value 0.95 < y 
(liters) (cult) (number) (inH20) < 1.05? 
150.7 5230 0.981 1.638 Pass 
1506 5232 0.980 1.630 Pass 
150.6 5232 0.986 1.622 Pass 

Average 0.982 1.630 

155.1 5.385 1.011 1.703 Pass 
1551 5.385 1.008 1.700 Pass 
155.1 5.385 1.006 1.698 Pass 

Average 1.008 1.700 

153.8 5.338 1.000 1.772 Pass 
1538 5338 0.996 1.770 Pass 
153.8 5.338 0.994 1770 Pass 

Average 0.997 1.771 

153 0 5312 1.020 1.682 Pass 
153.0 5.312 - 1.682 Pass 
153.0 5.312 1.019 1.682 Pass 

AveraQe 1.020 1.682 

I Average Yd: 1.002 dH@: 1.696 J 
Q @ dH = 1: 0.576 

Date: 411412016 

Ambient Temperature 

Initial Final 
(deg F) (deg F) 
62.0 I 62 0 
63.0 I 62.0 
620 I 63.0 

62.0 I 62.0 
620 I 62.0 
62.0 I 62.0 

620 I 620 
62.0 I 62.0 
620 I 62.0 

62.0 I 62.0 
620 I 62.0 
62.0 I 62.0 

Indiv idual Orifice 
Orifice Average 

Ymax - Ymin 0.98 < Y/Yd 
< 0.010? < 1.02? 

Pass Pass 

Pass Pass 

Pass Pass 

Pass Pass 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

Average 
(deg F) 
62.0 
62.5 
62.5 

62.0 
62.0 
62.0 

62.0 
62.0 
62.0 

62.0 
62.0 
620 

Orifice 
Average 

dH@ - dH@av 
< 0155? 

Pass 

Pass 

Pass 

Pass 

semi annual cal 19wcs 4r 13· 16 WCS 
6/ 14/2016 

4 :34 PM 

DJ . 
(..) 

I 
00 



IA.Ccep\.ClullllY 

Criteria 

Pito!ID 

062 

Notes: 

S Type Pitot Tube Dimensional Calibration Record 

r-----C A ::Jlj 
z 

Side View 

z < 1/8" w < 1132" 

Side View, Side View, 
Impact Impact 

openings openings 
Date Calibrated By 

Properly Properly 
aligned, z < aligned, w < 

1/8" 1/32" 

1/5/16 SS y y 

Yes 

Pa= Pb 

y 

L~ M, --1 
~ [XJ 
I~ M, ~ 

End View 

..n1u < UI< 

3/8" n/a n/a n/a 

Tubing 
M1 M2 M3 

Diameter, dt 

0.375 0.901 0.909 0.909 

Reference - Type-S Pilot Tube Calibration Study, Robert F. Vollaro, October 15, 1975 

n/a 

M4 

0.907 

If tube is not visibly deformed, then average face angles to tube axes is presumed to represent each of the individual face angles to the axis 

#36 removed from service 1017/13 

Reference "A Type-S Pilot Tube Calibration Study. Robert F. Vollaro. October 15, 1975 
If tube is not visibly deformed it is assumed that Pa= Pb= .5 x avg. of M1 M2, and that average face opening plane angles represent individual angles to tube axis 

n/a 

MS 

0.413 

- ) Ms r-
-t----..~~. ~ :b i 

+ 
Pa 

+ 
MJ 

l 
Ms -I ~ 

Too View 

l.UOUt<t'<l.O 

n/a 10 degrees 5 degrees Dt 
Average Face 

Average Face 
Opening Plane 

Opening Plane 
Angle, offset 

Frontal Angle 
M6 from Ratio of P/Dt Status 

from parallel to 
perpendicular 

Longitudinal 
to transverse 

·-'· Axis 

0.454 -0.6 0.1 1.2 Pass 

DJ 
w 
I 
(0 



Reference Thermometer 1.D.: 
TIC Readout 
l.D. l.D. 
#62 Readina 1 
Oil 3WCS 355 

WATER 3WCS 211 
ICE 3WCS 31 

Oil 5WCS 355 
WATER 5WCS 211 

ICE 5WCS 34 

Oil 6WCS 354 
WATER 6WCS 211 

ICE 6WCS 31 
OIL 7WCS 352 

WATER 7WCS 211 
ICE 7WCS 31 
OIL 12WCS 356 

WATER 12WCS 213 
ICE 12WCS 31 
OIL 14WCS 355 

WATER 14WCS 213 
ICE 14WCS 31 

OIL 17WCS 353 
WATER 17WCS 213 

ICE 17WCS 28 

OIL 18WCS 354 
WATER 18WCS 212 

ICE 18WCS 29 

OIL 19WCS 353 
WATER 19WCS 211 

ICE 19WCS 31 

OIL PTC-9 356 

WATER PTC-9 213 
ICE PTC-9 30 

OIL PTC-10 354 

WATER PTC-10 211 
ICE PTC-10 32 

Oil PTC-11 354 

WATER PTC-11 211 
ICE PTC-11 31 

OIL PTC-12 355 
WATER PTC-12 213 

ICE PTC-12 31 

Oil PTC-13 353 
WATER PTC-13 213 

ICE PTC-13 32 

Oil PTC-14 352 
WATER PTC-14 212 

ICE PTC-14 32 

OIL PTC-15 353 
WATER PTC-15 210 

ICE PTC-15 29 

OIL PTC-16 355 

WATER PTC-16 210 

ICE PTC-16 31 

OIL PTC-20 361 
WATER PTC-20 213 

ICE PTC-20 32 

OIL PTC-21 357 
WATER PTC-21 210 

ICE PTC-21 29 

Oil PTC-22 356 

WATER PTC-22 211 

ICE PTC-22 29 

OIL PTC-23 358 

WATER PTC-23 212 
ICE PTC-23 31 

OIL PTC-24 358 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#62 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Readina 2 Readina 3 Averaae Readina 1 Readina 2 Readina 3 Averaae 

355 355 355 355 355 355 355 
211 211 211 212 212 212 212 
31 31 31 33 33 33 33 

355 355 355 355 355 355 355 
211 211 211 212 212 212 212 
34 34 34 33 33 33 33 

354 354 354 355 355 355 355 
211 211 211 212 212 212 212 
31 31 31 33 33 33 33 

352 352 352 355 355 355 355 
211 211 211 212 212 212 212 
31 31 31 33 33 33 33 

356 356 356 355 355 355 355 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

355 355 355 355 355 355 355 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

353 353 353 355 355 355 355 
213 213 213 212 212 212 212 
28 28 28 33 33 33 33 

354 354 354 355 355 355 355 
212 212 212 212 212 212 212 
29 29 29 33 33 33 33 

353 353 353 355 355 355 355 
211 211 211 212 212 212 212 
31 31 31 33 33 33 33 

356 356 356 355 355 355 355 

213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

354 354 354 355 355 355 355 

211 211 211 212 212 212 212 

32 32 32 33 33 33 33 

354 354 354 355 355 355 355 

211 21 1 211 212 212 212 212 

31 31 31 33 33 33 33 

355 355 355 355 355 355 355 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

353 353 353 355 355 355 355 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

352 352 352 355 355 355 355 
212 212 212 212 212 212 212 
32 32 32 33 33 33 33 

353 353 353 355 355 355 355 
210 210 210 212 212 212 212 
29 29 29 33 33 33 33 

355 355 355 355 355 355 355 

210 210 210 212 212 212 212 

31 31 31 33 33 33 33 

361 361 361 355 355 355 355 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

357 357 357 355 355 355 355 
210 210 210 212 212 212 212 
29 29 29 33 33 33 33 

356 356 356 355 355 355 355 

211 211 211 212 212 212 212 

29 29 29 33 33 33 33 

358 358 358 355 355 355 355 

212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

358 358 358 355 355 355 355 

Difference 

OF 

0 
1 
2 
0 
1 
1 

1 
1 
2 

3 
1 
2 
1 
1 
2 
0 
1 
2 
2 
1 
5 

1 
0 
4 

2 
1 
2 

1 

1 
3 

1 

1 
1 

1 

1 
2 

0 
1 
2 

2 
1 
1 

3 
0 
1 

2 
2 
4 

0 

2 

2 
6 
1 
1 

2 
2 
4 

1 

1 

4 

3 

0 
2 

3 

%, (oR) 

0.0% 
0.1% 
0.4% 

0.0% 
0.1% 
0.2% 

0.1% 
0.1% 
0.4% 

0.4% 
0.1% 
0.4% 

0.1% 
0.1% 
0.4% 

0.0% 
0.1% 
0.4% 

0.2% 
0.1% 
1.0% 

0.1% 
0.0% 
0.8% 

0.2% 
0.1% 
0.4% 

0.1% 

0.1% 
0.6% 

0.1% 

0.1% 
0.2% 

0.1% 

0.1% 
0.4% 

0.0% 
0.1% 
0.4% 

0.2% 
0.1% 
0.2% 

0.4% 
0.0% 
0.2% 

0.2% 
0.3% 
0.8% 

0.0% 

0.3% 
0.4% 
0.7% 
0.1% 
0.2% 
0.2% 
0.3% 
0.8% 

0.1% 

0.1% 

0.8% 

0.4% 

0.0% 
0.4% 

0.4% 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

8.3-10 



TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#62 
Reference Thermometer l.D.: T1 F95-1 95 T2 F95-195 T3 F95-195 

TIC Readout TIC - Readout Reference Thermometer 
l.D. l.D OF OF 

#62 Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 Average 

WATER PTC-24 210 210 210 210 212 212 212 212 
ICE PTC-24 32 32 32 32 33 33 33 33 
OIL PTC-28 356 356 356 356 355 355 355 355 

WATER PTC-28 211 211 211 211 212 212 212 212 
ICE PTC-28 29 29 29 29 33 33 33 33 
OIL PTC-31 355 355 355 355 355 355 355 355 

WATER PTC-31 212 212 212 212 212 212 212 212 
ICE PTC-31 29 29 29 29 33 33 33 33 
OIL PTC-32 356 356 356 356 355 355 355 355 

WATER PTC-32 212 212 212 212 212 212 212 212 
ICE PTC-32 30 30 30 30 33 33 33 33 
OIL PTC-33 353 353 353 353 355 355 355 355 

WATER PTC-33 212 212 212 212 212 212 212 212 
ICE PTC-33 30 30 30 30 33 33 33 33 
OIL PTC-34 353 353 353 353 355 355 355 355 

WATER PTC-34 212 212 212 212 21 2 212 212 212 
ICE PTC-34 30 30 30 30 33 33 33 33 
OIL PTC-35 353 353 353 353 355 355 355 355 

WATER PTC-35 212 212 212 212 212 21 2 212 212 
ICE PTC-35 30 30 30 30 33 33 33 33 
OIL PTC-38 353 353 353 353 355 355 355 355 

WATER PTC-38 212 212 212 212 212 212 212 212 
ICE PTC-38 30 30 30 30 33 33 33 33 
OIL TR0-1 353 353 353 353 355 355 355 355 

WATER TR0-1 212 212 212 212 212 212 212 212 
ICE TR0-1 31 31 31 31 33 33 33 33 
OIL TR0-3 352 352 352 352 355 355 355 355 

WATER TR0-3 212 212 212 212 212 212 212 212 
ICE TR0-3 30 30 30 30 33 33 33 33 
OIL TR0-4 356 356 356 356 355 355 355 355 

WATER TR0-4 212 212 212 212 212 212 212 212 
ICE TR0-4 31 31 31 31 33 33 33 33 
OIL TR0-5 358 358 358 358 355 355 355 355 

WATER TR0-5 212 21 2 212 212 212 212 212 212 
ICE TR0-5 31 31 31 31 33 33 33 33 
OIL TR0-6 355 355 355 355 355 355 355 355 

WATER TR0-6 212 212 212 212 212 212 212 212 
ICE TR0-6 31 31 31 31 33 33 33 33 
OIL TR0-11 355 355 355 355 355 355 355 355 

WATER TR0- 11 213 213 213 213 212 212 212 212 
ICE TR0-11 32 32 32 32 33 33 33 33 
OIL TR0-13 358 358 358 358 355 355 355 355 

WATER TR0-13 213 213 213 213 212 212 212 212 
ICE TR0-13 32 32 32 32 33 33 33 33 
OIL TR0-16 357 357 357 357 355 355 355 355 

WATER TR0-16 212 212 212 212 212 212 212 212 
ICE TR0-1 6 31 31 31 31 33 33 33 33 
OIL TR0-18 355 355 355 355 355 355 355 355 

WATER TR0-18 213 213 213 213 212 212 212 212 
ICE TR0-18 31 31 31 31 33 33 33 33 
OIL TR0-19 352 352 352 352 355 355 355 355 

WATER TR0-19 212 212 212 212 212 212 212 212 
ICE TR0-19 30 30 30 30 33 33 33 33 

Cahbrated by. Mike Miller, Sean Donovan, Danny Avila, Mike Edmonson 
Date 1/6/2016 

Difference 

OF 

2 
1 

1 
1 
4 

0 
0 
4 

1 
0 
3 

2 
0 
3 

2 
0 
3 

2 
0 
3 

2 
0 
3 

2 
0 
2 

3 
0 
3 

1 
0 
2 

3 
0 
2 

0 
0 
2 

0 
1 
1 

3 
1 
1 

2 
0 
2 

0 
1 
2 

3 
0 
3 

%, (oR) 

0.3% 
0.2% 

0. 1% 
0. 1% 
0.8% 

0.0% 
0.0% 
0.8% 

0.1% 
0.0% 
0.6% 

0.2% 
0.0% 
0.6% 

0.2% 
0.0% 
0.6% 

0.2% 
0.0% 
0.6% 

0.2% 
0.0% 
0.6% 

0.2% 
0.0% 
0.4% 

0.4% 
0.0% 
0.6% 

0.1% 
0.0% 
0.4% 

0.4% 
0.0% 
0.4% 

0.0% 
0.0% 
0.4% 

0.0% 
0.1% 
0.2% 

0.4% 
0.1% 
0.2% 

0.2% 
0.0% 
0.4% 

0.0% 
0.1°/o 
0.4% 

0.4% 
0.0% 
0.6% 

Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
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APPENDIX C FIELD AND PLANT OPERATING DATA 

R1413827 C-1 



Appendix C.1 Unit 1 Data 

R1413827 C-2 



Appendix C.1 .1 Unit 1 Sample Location 

R1413827 C-3 
ti\ 0~~;N ,1 ~<-~~~ Oelta/1 

A.itQuol.ty S..W.:••,ln<;0<p0<ot..r 



C.1 .1 -2 
Client: Desert View Power Date: 5/11/2016 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

-------119.0 

i 
47 

l 
A B c D E F 

Point No. Sample Point 
H (in.) 119.0 

1 4.7 17.7 

W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 
Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 
istance between points 9.40 

Stack Area (ft"2) 38.84 



Appendix C.1.2 Unit 1 HCL Data 

R1413827 C-4 
"V\ ~ ~;~ N, .11\ 0 ~ .~ Delta~ 

A'ilQuotity~.,..;,•1, lrw:orporo1otd 



lie/tad 
M~*-,......,_.... <~ J!!P ~u1 Page ) of 0 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: '/ 5 Imp. # Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 1 Stack breaching BAROMETRIC PRESSURE: Jo. u) {} / .AJ;,? )Cj, ?;Cr ( 
DATE: M? 1 l 2016 ASSUMED MOISTURE: 12.4 _1_ HNOJH~27-r, . 71'(. ( __ _ 
RUN NO: ~ -He-JJ(f/- ()/ PITOT TUBE COEFF, Cp: 0.84 /0 O~ 1 ,tJ JL.;, v\_.. O·~ . ~ 
OPERATOR: Mrke Miller/Rik Du ont PROBE ID NO/MATERIAL: glass fa 2_ ~2 7zY ( h · I 
METER BOX NO: PROBE LENGTH: 6' t. -I- ' 11)& · S 
METER 6H@: NOZZLE ID NO/ MATERIAL: /-~-~~ 4"~ -f _3_ Empty {efl5-- 2 Ll. ·X 
METER Yd: NOZZLE DIAMETER: 0 r C __ .:.____ a ( 
STACKAREA, FT2: 38.8 FILTER NO/TYPE: :1/J TV<--- _4_~Ne4tti~ 776"·6 C;5/ . 'f __ _ 
TRAVERSE POINTS, MIN/POINT: 6x30 PRE-TEST LEAK RATE: :61.t<_,,_ CFM@ )· in . Hg. _ 5c;Lf/ r-~ 
6H= _ -_ x 6P: / POST-TEST LEAK RATE:: .CFM@ in. Hg. _5_--ifMN01/H~SQ,, 
Probe Condition, pre/post test: /, y PITOT LEAK CHECK - PRE: V~ POST: 
Silica Gel Expanded, YIN: J:;HAIN OF CUSTODY: SAMPLECUSTODIAN ._D_W__ _6_ Silie&gel. __ 
Filter Condition after Test: / - 1~ --cr:ev~· SAMPLER MM 
Check Weight: 'AC/, S _ ?"CZ <"°- U SAMPLE C_U_S_T_O...!.!D=IA"--N--D-W--

/ 
Meter t.P t.H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 

Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 
'5 Of;/<) J- I. ) l P> l ·D 2 . \ 77,.., U-< /G.,,'l- s;-j -, { l/ 4'b'' -#::. f ./'I 
•, fl ~;le, / '//l •. ~ I. () 2 l V-1 2£,::j .ZZJ-l e;, e1 1 '1 l-." 

~ ll'O 13 /~ l?CsJ_ - ~O /. -. 17,~ 'Z..G.~ 2~:t' <7 ~'-I ..., "') ~ 

""'/ (; f7Z. l I tb- l/tv . £(.) '/. / <?2er 2<.-P<l ~:./ C"b f) 7 '77 ""'. 
I (J i3 I J 'tPJ.21./\ , 7/ ,_, 

~~o Zto-<' 7r..< c;-~ 7-'1 jt;.- < 
( -·~ v ~~) /C, ?_. cn'fl I , ) - -
< (/ 'J ~5' I /C,7 VI~ ) . 0 2-& )Z~ 7 (_ c,, 7t;:, <b ~.c... C/o 7 'i c 
~ 0'() 4-J j']f;, '7..-vv I-() 2 -7 '- <z....., 7..Jo<:::, 11.,,4 S-b 02., C!JJ 0· 

) (/() 4~ h0 .z,7e; 1-tJ 2 . L 3;2.~' 7(,, <- '") c." c:. <::;"' *I ~z.... ". 
'2... \J(j_.f ") 2o '.U1v 10 2 -Z- 2?'7 7,;..,\7 z~ 'C:.b 'j~ &f.< l. 

0'0~<, 11! Lj 1 !,1 J.U 7. -z_, ~?,o JC,,,t 2bv <:s ~..b. %. 7~ /,,, 
(:;).-ti/ r 11. ' <)l 7n -"] ,qZ,) 

<)" J4 0) )_01 ·'12-/ I J !,,. · lf 3>u 2.G":. -z ~<...C" C::: "--{ er<: z<; I" 

"' 
O"llly iJl.1t...n I . I L '-f ").,'Jc.) ),,y. 7 (,,'--/ 5·)"' l?I f-,,., I 

1 V/11'0 7. /LI _i./(_,.,o I.() 7 . , z ?'c..> '7 r--< ) ,(,.(' l\h 0'f/ t1 I 
l O'f /v l./7. 'Jou . 01 7 · ~sn ?&-/ '"7.t'- '1 ({_., ~ ~y) J 

U'1/h I 1.U. 'JV{) . i'.J'\ I .t.f ~~l) 1..,G.C:: ?c< ~C- '57 f'Yu ·7 
Average:et.-1 ~~ 2c } 21.. '/'-. () 

Comments: , 0 ~ 
f) 
' 
~ 
N 

~ 

Data sheet Metals 



Della~ 
1v1o.i.a, s-;-,.......,.,..... 

CLIENT: Desert View Power 
LOCATION: Unit 1 Stack breaching 
DATE: May II 2016 
RUN NO: ;;;:;" .~.t/{fl-(; ) 
OPERATOR: Mike Miller/Rik Duyont 
METER BOX NO: hwQ 
METER 6H@: T-l.7b 
METER Yd: I tl/Z .... 

STACKAREA,FT2~: _ _ =38=.8=----­
TRAVERSE POINTS, MIN/POINT: 6x30 
6H= __ X6P: 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: _________ _ 

Meter 6P 
Point Time Volume, ft3 in. H20 
'{,f ~ (//l ~ :i·:n- 'K9, ~£) 

'f 1./-72/ "2 2& i.)1 -~ 
<, (, /'~/ 7 7-4. / _ GJr\ 2)-S 

'(.., UIJ<- 2..--SL, .~c..v fJJo 
I en'? · 11-h <;oo . ~:'i 

f'.., .J tJ'tlj..' L-:3:6- 7-"1) 

<: b'1 L/C:, :-'{1. '23/ ... t-3 
y bi L/~ J, L-J/.'fl.IO , 70 
'l, (;/~ 7 2... '-H v1.ll) (.,, (} 

1..- u'1<:;1 2 4/,...., t:::L I <:u 
I IU (}) 2 '-/ ., .(}t.;;[> "'){) 

t"•-·..P I fJ o<: 2-S'f ·'f&O 
~ JOul ~f .'f<cv 7-::; 
'-/ Jo I I 2 "")'-/ -/{). ) 1S 
J /I)/~ 2-~/- jl.{) . 10 
'l. I() {'1 l,,(,.l) ·Ul.,.L? - D 

I fU 't'l, 2..t,"5.w..> ·e,,7 
Averaael""1 IO ·z;1 ;~r... .11AJ 

~C(;. C'/ Page . .P of ~ 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: _ __,,.-------­
BAROMETRIC PRESSURE: __ 3_0_v~l ------
ASSUMED MOISTURE: ___ ___:.:12=.4"""--------
PITOT TUBE COEFF, Cp: __ ___,0'"'"'.8~4 ______ _ 
PROBE ID NO/MATERIAL: ___ g=la~ss~------
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: _________ _ 
NOZZLE DIAMETER: ___________ _ 
FILTER NO!fYPE: ____________ _ 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAKRATE:: z.,.~ y.., ,CFM@ ;<...·· ~·n.H. 
PITOT LEAK CHECK - PRE: POST: ../ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN_~D~--

SAMPLER MM 
SAMPLE CUSTODIAN OW 

6H Stack Probe Filter Imp. Out 
in. H20 Temp, °F Temp, °F Temo, °F Temo, °F 

1-u ·537 £.(P<l 7{,.< 5~ 
J.J :)~) ?v< 70\ )E> 
J. 'Y°'> "'2.7 <... '7G:,.I ?01 7b 
/ . 9'/ "2.' l 7&-t""' :2-0\ ~3 
) '1'J /), 1,. 7 ~ 7 1,,,..; ~ C:'2... 

lb 7)1../ '2J.,,.7_ 7...6 (, <;S 
} . ~ 7....-zl/ --Z,..&(,..... '71-t'~ ~"Z 
·1.] :?1 1 ~ ~/-(,, ~I 

J .. / -Z"1./ 2(:,(_ 2.J-C.. '' J I ~~\ ?(ob -Zt".-tJ/. ~/ 

)- "} -z. ')-;i '1 (q} ?r,o../ :5 ") 
/. I "<,1 lf ~' u~r t:;"Co 

1< ) ~'-r 1(,,-, '( -?r.,.<../ c:: <\ 
). ........... ~I../ 1.0i -u,z:; ~b 
'/.YJ "i....-z,'-f 7<-1 7.{c( <z 

Imp. #Contents Post-Test - Pre-Test = Difference 

/ . I 

_2_ HN0•7L cf)P 
_3_ Empty 

_ 4_ KM}'fO.JH2S04. ________ _ 

5 KMNO.JH2S04 

~6~/Silicagel. = 
MeterTemp, °F Vacuum 0 2 Pstatic 

In Out in. Ha. % in. H20 
01 lbV ~ .. 
&.i<(J ~I ~·· 

t::.77 f/:Y < 
I~ '07 ~ 

/()[ "f t.J c; 

7(, 71 J 
fv/ /J S' 
I u I <71 J 
/U7 7-;;. ' v'L.. /c. \~ 

/(..){) Cf'-' <;; • 
/cJi/ c; u ~ 

I UZ..... 7 2.. ~ 
/(..,( /.> r-

'//Z...~ c;i < 

Comments: 2-

Data sheet Metals 

\\ . ......_,_ 

~ 
r 
~ 



8ella'1. ,..,, °"*' ....,_, ............ G -HCL U '- Page c Of L 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: Zl 
LOCATION: Unit 1 Stack Breaching BAROMETRIC PRESSURE: ')D.u \ 
DATE: May r I 2016 ASSUMED MOISTURE: ___ ~1=2.=5 ______ _ 
RUN NO: 6-\-{c...I - V \ PITOTTUBE COEFF, Cp: ___ 0~·~84~------
0PERATOR: Mike Miller PROBE ID NO/MATERIAL: # c-z.. Glass 
METER BOX NO: I~ · wl) PROBE LENGTH: &; / 6' ~-./-7 
METER 6H@: (r,.ttr,, NOZZLE ID NO/ MATERIAL:_ti_ l _- _k _c._1 -------

METER Yd: 7- u., ]/ NOZZLE DIAMETER: o · ._ 4 ' 

STACK AREA, FT2: 38.8 FILTER NOfTYPE: __ --'-Te:;f=lo""'"n-'-'M=a~t ----....-----
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: ?) ."</? CFM@ Jc in. Hg. 
6 H= __ X6P: ~· POST-TEST LEAK RATE:: CFM@ in. Hg. 
Probe Condition, pre/post test: /' / PITOT LEAK CHECK - PRE: .......- Jt.--1 POST: 
Silica Gel ,Expanded, YIN: ' 1 CHAIN OF CUSTODY: SAMPrEcifsTODIAN DW 
Filter Condition after Test: - V't1 ., ('CC~ SAMPLER __ ~M~M~----
Check Weigt: '2-S: l..f. <f / 7. 1 \ SAMPLE CUSTODIAN DW 

Meter 6P 6H Stack Probe Filter Imp. Out 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 
~ /1)LjO Lb 7-su1 /.D '2.7 --;-.;:'"!;, 1 '24-<, 2 (o '\ 5°b 
<-/ I IJ 4'-f "270 sY) '- 6 zz \~_] 2fo<f 'L(?L{ i::;-·<:'.'.. 

~ l ULf'O '?,.-, 7.-, t.-V '(;<.../ /-'{; -\.)~ '7 f..K -Lv'< "'2-
1- /V<,1,,, /_/{,, ·'rk'\ , 'ff, J.o )')1, "'],_(j "2-1/)" .::;- 2.--
I w~ ID 2 "14' ·iW 't."./ 1. ~ ?'S7 L.t..{ 7G:>'O <\ ( 

p..J I I O~ z~z '19z, 
~ //UL- • }_ 91 z .CJ<f7 I - ..;; 2,~ ---;; ~· I U .'\ 7~6 J; ~ 
'{ I I (J(,,, 7x 1,.. .<.,-,7 / . c.) Z - > ~°I'-1 7J~'<;;; 7fL. r:-'"-1 
-z: I I.IV -V'V'l lW /· U 7 , 7, ?...7 (./ L.r-~ Uc:.. ~3 

~ I/ jlf ~5{.Wl) /. v ') ' 7 ~-r'-i 'Z-hL/ za::: <"1 
I ,t I/ '-(,) L-°J<- 7 7" I -; /.z_. (\l/ -z...G.c- 'Z "c::- C7-

_p..J Ll7,t., 7.:fJ. l,rJ) 
- , I 

s ll 1-'-{ 2.. ")~Lou I ,. o 2... ""'2...--- 7<.) 7 r_._f, 2~< <:? 
'f I I z../0 '?,1,2.qw 1D 1--:... ?:';~ 7 , (,p c;, ) :.. ?. .c,. "2..--
3 ( J 2.J <,oe. 7 S I I. L/ /.,. 7 z-z. ·7 1,.(.f;,. . 7 [J!. e:---c 
2 f J ~l, £'.bi -~ ' () i -'$- ~>""?1 t&") /(,,,, <:::;' C\ 
l I I '-/cJ )/ 2,. '(,1u 1.0 rL . -Z. r(~/ 1 t' . ..../ 7 f,C.., '::>J 

Average:l"'Vf 11'-'/y ?,f(o·/LU 

Comments: . 7..,,, 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ 0 .1N H2S04 _m..P71z..3 
_2_ 0 .1 N H2S04 __222, v t '-1 o .v 

_3_ Empty~3/c;z Cl.~. 3 __ _ 

_ 4_ Silica Gel_ CZ65. l/ S >? 8 __ _ 

(j2. (..-\ )-€. )V 

Total: ____ ________ _ 

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in. Ha. % in. H20 
77 '1''1 ~ ~-Y\ 
'?b 7Y .s- \ 

7Y/ 7'-/ \ 
t:f'l '7S <·· 
/CU <'.jt, ~ 

Cf/ '7S s 
(f/U c.C:. ,) 

ft7/ crt:. 0 
JO~ • /(.Q \ 
/vJ 'j'~ ~ 

/ <.)I 7V ' Jul LiL/ '--, 

I 02 'l <-f ~ /,,.,·· 
Jv <- 7<...( !.::> 

Iv.:; 4f y k-:-

Data sheet HCL 

("'\ 
' 
~ 
~ 

~ 



Della~ 
AAQo.o!jty""'"-.~ 

CLIENT: Desert View Power 
LOCATION: Unit 1 Stack Breaching 
DATE: Mav , l 2016 
RUN NO: (,, - k c.. l - v \ 
OPERATOR: Mike Miller 
METER BOX NO: 1 "J """'J 
METER 6H@: I C. '1 s.. 
METER Yd: I c,,...=z.._ 

STACK AREA, FT2_: -~3~8~.8 ___ _ 
TRAVERSE POINTS, MIN/POINT: 4x30 
6H= _ _ X6P: 
Probe Condition, pre/post test: _ ___ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weigt: _ _ _______ _ 

Meter 6P 
Point Time Volume, ft3 in. H20 

s 1'-ll z (lo (c....J y,, ) 
t ~! '1i~-l't2- ~ 
) ~ -Z, -Z /. 'f °l I 0ci 
2 I ~ J..2 '-{. llO <10 
I l'l 0] "3 /__/_ .'!1 .. 1 ' //U 

p.,J 1'l0/ 5 5-0 . jl.U 
~ 1-? v ""' -no ./(IU ' v, L) 

'f' )<.. '~ ·:ii36. 10(.)J 1 4'J 
1 11.. n '))~. "!W (oO 

"i17.- 2. - ,. 1-z. 2.I ).)'1 .v~ <; 5' c.) 

(. IL 2 <::\ J.4 / (JIµ) e:::o 
e<.<.JJ 11... b\ -,,v ?. . r.J,'-f I 
~ 17 "31 3<{<, . l{ 1...(( vu 
-+ l"Z.... "2.C:: '7.. 4r,,.,. 7../,o I . "Ct.? 
'} 1.. ~"') ">. '-{?]. L/ l_ <(' 0"\ 
'l l'L L/\ ~4S /. t?Jl-. I l'O 
l (1... 4~ '1.,C::'-1 l !P I . , r) 

Averagef~( !-0 1 !A 7 .<.di.) 

{;- HCL u ! Page ?- Of -Z.. 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: _________ _ Imp.# Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: _________ _ 
ASSUMED MOISTURE: ___ ~12=.5~------ _1_ 0 .1N H2S04 
PITOT TUBE COEFF, Cp: _ _ _ 0=·.:..84_,__ ____ _ _ 
PROBE ID NO/MATERIAL: # Glass _2_ 0 .1 N H2S04 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL:. _________ _ _3_ Empty __ ------
NOZZLE DIAMETER: ___________ _ 
FILTER NO/TYPE: Teflon Mat _4_ Silica Gel _______ _ _ _ 
PRE-TEST LEAK RATE:: CFM@ in . Hg. 
POST-TESTLEAKRATE &;; CFM@ 1-,,-- ;n~ 
PITOT LEAK CHECK - PRE: POST: v · ~ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN_~D~_ 

SAMPLER MM 
SAMPLE CUSTODIAN OW Total: ____ ------- ----

6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 

r C/J -z..-zv ?-&.'/ 7 (,,.,. Ji\ ~ 9f:> i-1 J 
. '-/ '2-;,'(.,/ ?&~ 2b'(' C:f.. J{_,,lJ c7y <: .. 

. <../ r~-51 /J,,C,, 7 (or,, ·<:;" /UO <rv ) 

-YJ -Z.T i '1C:.z:.i 7to<f ~Y- /v/ 5'-/ s 
1. <t') ~-CJ...:.. 2"-~ - /~ c:.., ~"-( /C,,( JL( r-

·Y; --z <I t / v 27U "<:\ /vu ?J ~· 

· / 'STI 211 '"2 G. b (:::'-I { v I <t'{ \ 
. 3> "'S'-10 -;j - u '?_(..., '{, ~-;;; lu1 /(/ \ 
/· I "[;, '-{ l ?. 77- '24"'1 ,7 /0?_ 7i:;:- " f ~\46)_ Z7o --z..b/ ~"/ (U/ '15 .6 .. 

-
1 v., -:z·~ u :;u.1 '2 Go I C:'-f (vv I V ,A - -

-~ Z 7 ~ "'7,(,.,) 2fA/ ~\../ /u / 1 (- C..: 
. f.{ <, :')0 -'? "'< «:'.(,,) <'-! lo<- '1&: <Qi' 

) 7!.0 "l [_, (o 21,.-< <)'~ IOL J/ c:, 
}7 '2,) {,;? '2~"' -Z<e '-( s I /v --S c,.., (.., 

Comments: z., L 

Data sheet HCL 

\\ 
...__ . 
").._ 

' 
~ 



Delta~ 
NtQvolit,S._,~,..,..., f)- - HCL- U I Page I Of ~ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: __________ _ 
LOCATION: Unit 1 Stack Breaching BAROMETRIC PRESSURE: __ ~~..,::......:;,-,,.,.,_'--------
DATE: May I l 2016 -/} 

7 
ASSUMED MOISTURE:, ___ ___:..::12=.5~------

RUN NO: ? - /;lf i:::::_ - () _ PITOT TUBE COEFF, Cp: _ _ __!0~.8~4'---------
0Pj:RATOR: Mike Miller PROBE ID NO/MATERIAL: # Glass 
METER BOX NO: PROBE LENGTH: 6' 
METER 6 H@: NOZZLE ID NO/ MATERIAL: _________ _ 
METER Yd: NOZZLE DIAMETER: ___________ _ 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: Teflon Mat 
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: /_,·c.v.,_CFM@ /3 in. Hg. 
6 H= __ X 6P: POST-TEST LEAK RATE: : CFM@ in. Hg. 
Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: .....-L-7 POST: ___ _ 
Silica Gel E)(panded, YIN: GHAIN OF CUSTODY: SAMf!it.ECUSTODIAN OW 
Filter Condition .after Te~t: -}"'(!) rC<c,~/ SAMPLER. __ __,,,M""M,_,__ ___ _ 
Check Weigt: : ' . l ' '?C . , SAMPLE CUSTODIAN ow 

Meter 6P 6 H Stack Probe Filter Imp. Out 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 

s- '-113 '2.·0· lf:;l)(j lo i . l,, ,?...L/...J u~ ?'-" ~-b 
'f 11..fn "1/ I .loO Iv 2.. . 7...- "\~'-I "2.G>(, '7 {_(, '\ -< NZI ":./_'!). :5 v .• . b:J I. '1, -i..uu 1r_~ 7&~ ~'--( 
l.. 1'-12~ .7bl). /'-0 . 'r I ) L~ ~~'-{ ?.(..~ ?t. I \--1 
I I~ ?I '!J II -1 ~-o • 7" ... u 1-'6 "'$'-/ ~ '2~ ?c,, C/ <:"' -z... 

e..../ /L 'Z, "Z, '.1'+2W 
'\ I~ [-'>(' })'{' Zov }. (.) &· L 7 'f'-f ?Jo/ "(.6 J "( j 

'i 1 .... ,n 7..-i1, S"VU /<U 7,7 <.--!'-/ "Z&> l.-b~ <("'""<--
) t ... lJ') ~~OvvtV /. (.) ..., , 7 z <../) 1 r;,; c_~\ ~' .... 

'" 41 
,,,'-f, UV /0 z, 1 J \lf7_ 'lie,/ ''Z ~ 7 <?::{) 

I r~ '' 'f/1 . ~v .0b /.q L.Cfr . z., <o "2-- 26~ ~~ o 

t» .. J (L ~(, "70.q7 
s- IL/'51 .., 50 . )<;7 )·b 1 ' V •1J'-f > ?. (, ( 2o ~ t;;/ 
y !<"V I ·~ . ~ · /U.) h.> -Z.·u 3-f"-, l/'-< "?.JD\ 'S I 
1 lc:,o(. 1'., 7(,,, . 7 (,,() l·O '2.. J J-{s 7 (..-../ 'L'-< <:) ( 

l 1'5 lli '-{Vv · ?11~ I· i'> 1 -1- "y) ~ ,.-f~"<::; Lf'i 
I r.::; i"Z LJ ti\ .'"iW I tJ z ,7_ -z l.{ ~ ·;;;y (,., "'«' -z..[;1./ '-{C.., 

Averaae-.e...../ ri11 '-/Ulo.lei"JI I 

Comments: ~ l- ·~ 

Imp. # Contents Post-Test - Pre-Test= Difference 

_1_ 0 .1N H2S04/0/2 ~co.1/ __ _ 
_2_ 

_3_ 

_4_ 

0 .1N H2S04,2.3-5°5 tf?05S"----­
Empty_·5 J:>:b .5 )3. C----
Silica Ge1____2?'$ S'S(), L/ __ _ 

-S{Jy~~ 

Total: ____ ------ __ _ 

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in. Hg. % in. H20 
~ 7c.../ ') 
q~ I'-( s 
)/ /V S 
/<6 'f 1...( s. 
q '(/ '7"> _<;' " 

'71 ") '-/ ]'" 
/C., /) .s-., 
/uJ ')J.., ) 

/tJ / 1~ < 
ID<- II s 
/vi ~7b ~ 
/VI 7 fo ' /VI lb 

.,_ 
lt"f I ~ 
(0--/ "'J (""-

Data sheet HCL 

("\ 

-' ,_ 
I 

"" 



De/11111. 
·~w-.~ 

CLIENT: Desert View Power 
LOCATION: Unit 1 Stack Breaching 
DATE: May It 2016 
RUN NO: ? - kc,! - vi 
OPERATOR: Mike Miller 
METER BOX NO: II ·".I<-) 
METER t.H@: /·?"Jt-
METER Yd: I WV 

STACKAREA,FT2~: __ 3=8=.8""----­
TRAVERSE POINTS, MIN/POINT: 4x30 
t.H= X t.P: 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Wi!igt: _________ _ 

Meter t.P 
Poi ht Time Volume, ft3 in . H20 

""<) l'i"t., I l./()t,. l<>")t . - ~U 
'i 62...C:. L/!F1. 1 Li~ l~h 

~ IS L'J -f/t... 7/JV . f..'V 
z 1r:-.J7, '-/t5· Ju1 . 'io 
\ I\ J,1 l/17. ·701 . '()~ 

t--/. 1<.,41 Lli I)' l'i \IJ 

c- I "71 \f ~ 4-W- 1~ .. r,o 
'f \<,. f..{/ q;,i,,1--1<:; . b~ 
) tS ~ J lfl,.fo.Liw . (,,~ 

t t< (,<;" 4-Z,,'),W!J L./. e:: 
\ \ i:; s "I -/ '') ) . ')I).) .y, 

~.....{ tl,.,l)Ly 0~7 ~uz .. 
~ IL:> {JC., 4Z"L ~fJv .. ...,, 
...f [Lo U'"\ ~U1t.: :'R- 1 / 
J ([p \"'£, 'Z{'('j, 2W . bf/ 
t 11.o 11 •-t·ri •uu . -71 
I 

'"' 1..\ / L./Lf'-1. '{;U\} ...,, 
AveraQei'v1 \le1,'-, t.f'17;1 uu 

7 HCL L./ I Page 2 Of L/ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: _________ _ 
BAROMETRIC PRESSURE: __ 3VL=.._U\__._ _____ _ 
ASSUMED MOISTURE: ___ ----'1=2=.5 ______ _ 
PITOT TUBE COEFF, Cp: __ ~0~.8~4 ______ _ 
PROBE ID NO/MATERIAL: # Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __________ _ 
NOZZLE DIAMETER: ____________ _ 
FILTER NO/TYPE: Teflon Mat 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAK RATE: : ..... v . ...yz_CFM@ I.? 1 ' in~/ 
PITOT LEAK CHECK - PRE: POST: ~ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN D 

SAMPLER MM 
SAMPLE CUSTODIAN OW 

t.H Stack Probe Filter Imp. Out 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 

I. 7l - sY) '?..&<:: '2b6 ~~ 
! .) ~l/1 'C !.e"')' 7(,b c~ 
)-¢ s '-{ I (c,..,.,..- "'2c. y ~"' 
/·'6 Tt2-- 2{,,,b 2<-< <:: G 
I ·VJ 3'/{ U,-<::) ~(.-«, s-~ 

). 'O !>l./L '2_(,,,,&, 7&~ _')'{ 
) .-C., )l/-2. ?_f;,h 2~b C> 
I . C., .. ~Y3 Z.~0 ~eek c_,"/-
- Cr"'- ·-; \../2. 7<:,<../ /(,.,'-/ <::. ~. 

~°'" , ?. '-{Z, £.,(, r" '2"-C:- s-z... 

/ ,1 \"'-/'-/ 2Ch 71'-b ~Lf 
} . . ..., 7... \./<./. Uo<; 7~b ~h 
) ·<"' 'Z l./'-1 2{....C, 7 {,,iJ r<::</ 

1 ·'7 i. '-f 3 ~L<;:,"' '/h/ <I 
i.-, l:-JY J 2.<.?( 1,r.,\ ?/ 

I mp. #Contents Post-Test - Pre-Test = Difference 

_1_ 0 .1N H2S04 

_2_ 0 .1N H2S04 

_3_ Empty __ ------

_ 4_ Silica Gel _________ _ 

Total: ____________ _ 

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in. HQ. % in. H20 

/lV 7 7 r· 
I<> I )7 f~ 
/uY / Y, b 
/o'-{ T'r. b 
I o'-f c;f 6 

I c)$ 9? 0 
/U0 "7t/ " !Oh '7~ Z-. 
/tlb &./( h 
{Ob ')''1 k 

/l't '1&; ~-

/CJ'-/ 77 b. 
JoV '1 { (o 
Ju'-( '17 6 
It<, qc; C? 

Comments: • v 

Data sheet HCL 

' 
~ 

~ 

"-
' 

"' 



De/18/),. 
M~S-OC..."'-~ ~6 HCL Page I Of / 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: 2 5 
LOCATION: Q / BAROMETRIC PRESSURE-: -~-ij-,-""""J...------
DATE: May JI 2016 ASSUMED MOISTURE: ___ --.:..::12=.5=--------
RUN NO: Field Blank PITOT TUBE COEFF, Cp: 0.84 , 
OPERATOR: Mike Miller PROBE ID NO/MATERIAL: <c~ C<.-<Glas:;:Z.?s4-
METER BOX NO: ~v:J PROBE LENGTH: J 6' 
METER ~H@:f NOZZLE ID NO/ MATERIAL: 
METER Yd: NOZZLE DIAMETER: ----....-r----- ---
STACK AREA, FT2: 38.8 FILTER NO/TYPE: __ __,_Te=..;fl;.=o..:...:.n_,_,,M=a..,_t --------
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE: : Z ·-.:Y CFM@ / 2 -- in. Hg. 
~H= _m_x ~P : / / / POST-TESTLEAKRATE:~ CFM@ .614 in. Hg. 
Probe Condition, pre/post test: V°" ~ PITOT LEAK CHECK - PRE: POST: 
Silica Gel Expanded, YIN: dJ . CHAIN OF CUSTODY: SAMPLE CUSTODIAN _ D_W _ _ 
Filter Condition after Test: 4----c~) /el'O~ SAMPLER __ ....:..:M=M:..:__ ___ _ 
Check Weigt: .i;;J9lf· 9 __)_.;2__9 'f 0 SAMPLE CUSTODIAN DW 

/ 
Meter ~p ~H Stack Probe Filter Imp. Out 

Point ,.;rlme Vdlu~ in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 
/ {/ f/ 1) \ 

/ ' I I 
\ / 

-.............. -----

AveraQe: 

Imp. #Contents Post-Terre-Test= Difference 

_1_ 0 .1N H2S04~) -P8?.c:?? 
_2_ 0 .1NH2S04 --iL- 0/C·~---
_3_ Empty __ / 1 5[3$ __ _ 

_ 4_ Silica Gel_ / cJ'oO·Y 
-5{JZ r,~ 

Total: ____ ------ ---

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in. HQ. % in. H20 

Comments:-----------------------------------------------------------~ 

Data sheet HCL 

\\ . 
~ 
'-.... 

I 

~ 



dP 

5 l.00 

4 1.00 

3 0.80 

2 0.80 

0 77 

5 1.00 

4 1.00 

3 1.00 

2 l.00 

LOO 
5 LIO 
4 LIO 
3 LOO 
2 0.97 

0.85 

5 0.80 

4 0.65 

3 0.83 

2 0.80 

0.83 

5 0.83 

4 0.70 

3 0.60 

2 0.50 

I 0.50 

5 0.75 

4 0.75 

3 0.70 

2 0.70 

0.63 

Average 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F) 

Meter Temperature (F) 

Meter Volume (act) 

Liquid Volume (ml) 

1-1-ICL-Unit I 
(dP)l\.5 dH 

l.000 

LOOO 
0.894 

0.894 

0.877 

1.000 

1.000 

1.000 

1000 

LOOO 
1049 

1.049 

1000 

0.985 

0.922 

0.894 

0.806 

0 911 

0.894 

0.911 

0.911 

0.837 

0.775 

0.707 

0.707 

0.866 

0.866 

0.837 

0.837 

0794 

0.8235 

0.823 

L830 

331 .333 

90.717 

88.582 

263.100 

2.10 

2.10 

1.70 

1.70 

1.70 
2.20 

2.20 

2.20 

2.20 

2.20 

240 

240 

2.20 

2.10 

190 

L80 

1.40 

1.80 

L80 

l.80 

l.80 

l.50 

1.30 
110 
110 
1.70 

1.70 

1.50 
1.50 

1.80 

1830 

Meter Vol 

177.118 

265.700 

88.582 

Ts 

330 

329 

329 

329 

330 

329 

329 

329 

329 

330 

330 

330 

330 

330 

330 

332 

333 

333 

332 

332 

334 

334 

333 

332 

333 
333 

334 

334 

334 

334 

331.3 
Imp 

96 1 6 

730.8 

625.5 

978.6 

71 

81 

84 

87 

89 

90 

93 

94 

96 
96 
95 
97 

98 

99 

99 

93 

98 

99 

100 

IOI 
96 
IOI 
101 

102 

102 

100 

100 

102 

102 

102 

Tm 

90.7 

71 

74 

75 

77 

78 

79 

81 

82 

83 

83 

85 

86 

87 

88 

88 

88 

89 

89 

89 

90 

91 

91 

91 

92 

92 

90 

90 

92 

92 

92 

Average 

dP 

5 l.00 

4 LOO 
3 0.84 

2 0.84 

0.84 

5 1.00 

4 1.00 

3 100 

2 100 

I 100 

5 1.00 

4 1.00 

3 1.00 

2 1.00 

I 1.00 

5 0.80 

4 0.65 

3 0.65 

2 0.80 

0.80 

5 0.80 

4 0.78 

3 0.60 

2 0.50 

0.50 

5 0.80 

4 0.80 

3 0.65 

2 0.78 

0.78 

2-HCL-Unit I 

(dP)I\ 5 dH Ts 

1 000 

1 000 

0.9 17 

0.9 17 

0.9 17 

1 000 

1 000 

LOOO 
1.000 

1 000 

1.000 

1.000 

1.000 

1.000 

1000 

0.894 

0.806 

0.806 

0.894 

0.894 

0.894 

0.883 

0.775 

0.707 

0.707 

0.894 

0.894 

0.806 

0.883 

0.883 

0.8325 

2.20 

2.20 
180 

180 

180 

2.20 
2.20 

2.20 

2.20 
2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

1.80 

140 

140 

180 

180 

1 80 

1.70 
1.30 
110 
110 
l.80 

180 

140 

1.70 

1.70 

333 
333 

332 
332 

332 

334 

334 

334 

334 

334 

333 
335 

337 

337 

337 

338 

337 

337 

337 

336 

337 
339 

340 

341 

340 

338 
338 

336 
336 
336 

1.847 335.9 

Imp 

734.1 

675.1 

622.8 

95L4 

227.5 Delta P (iwg) 0.833 

Meter Vol Imp 

267.3 986.7 

357.600 757.4 

90.300 631.2 

865.4 

50 

55. 7 Meter Pressure (iwg) 1 847 

2. 7 Stack Temperature CF: 335 .900 

27.2 Meter Temperature (F) 97. 700 

-50.0 Meter Volume (act) 90.300 

263.1 Liquid Volume (ml) 272.300 

97 

98 

98 

99 

100 

99 

100 

IOI 
102 

103 

IOI 
101 

102 

102 

103 

98 

100 

100 

IOI 
101 

100 

101 

101 

102 

102 

100 

101 

102 

102 

103 

Tm 

97.7 

94 

94 

94 

95 

96 

95 

96 

96 

96 

96 
94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

93 

94 

94 

95 

95 

94 

95 

96 

97 

97 

Average 

dP 

100 

4 LOO 
3 0.80 

2 0.80 

I 0.80 

5 1.00 

4 100 

3 100 

2 1.00 

0.86 

5 1.00 

4 1.00 

3 1.00 

2 1.00 

I LOO 
5 0.80 

4 0.68 

3 0.68 

2 0.80 

0.85 

5 0.80 

4 0.68 

3 0.68 

2 045 

I 0.45 

5 0.77 

4 0.77 

3 0.68 

2 0.77 

0.77 

3-HCL-Unit I 
(dP)l\.5 dH Ts 

l.000 

1000 

0.894 

0.894 

0.894 

1000 

1000 

1000 

1.000 

0.927 

l.000 

l.000 

l.000 

l.000 

1.000 

0.894 

0.825 

0.825 

0.894 

0.922 

0.894 

0825 

0.825 

0.671 

0.671 

0.877 

0.877 

0.825 

0.877 

0.877 

2.20 

2.20 

180 

180 

180 

2.20 

2.20 

2 .20 

2.20 

190 

2.20 

2.20 

2.20 

2 .20 

2.20 

180 

L50 

l.50 
l.80 

L90 

L80 

L50 

l.50 

0.99 

0.99 

1.70 
1.70 
l.50 
1.70 
1.70 

344 

344 

344 

344 

343 

344 

344 
343 

342 

341 

343 

343 
343 

343 

343 
342 

342 

34 1 
342 

341 

342 

342 

343 
342 
342 

344 

344 

344 

343 

341 

0.8215 1836 342.8 

Meter Vol Imp 

712.3 

740 

628.3 

837.8 

50 

274.4 Delta P (iwg) 0.82 1 358.6 

447.7 

89.100 

1017.6 

735.5 

5 17.6 

912.4 

174 Meter Pressure (iwg) 1.836 

2.9 Stack Temperature (F 342. 767 

27.6 Meter Temperature (F 99.350 

-50.0 MeterVolume(acf) 89.100 

272.3 Liquid Volume (ml) 274.0 

95 

96 

97 

98 

98 

97 

99 

IOI 
IOI 
102 

101 

IOI 
IOI 
104 

104 

100 

IOI 
104 

104 

104 

103 

106 

106 

106 

106 

104 

104 

104 

104 

105 

Tm 

94 

94 

94 

94 

95 

94 

95 

96 

96 
97 

96 
96 
96 
97 

97 

97 

97 

98 

98 

98 

97 

98 

98 

99 

99 

99 

99 

99 

99 

99 

994 

8004 

665.3 

5 13 

880.4 

50 

217.2 

70 .2 

4.6 
32.0 

-50.oO 

274~ . 
I\,) 
I 

«> 



Appendix C.1.3 Unit 1 02, C02 Data 

R1413827 C-5 



C.1.3-2 

Date Time 02% C02 % 
5/11/2016 7:31 19.01 18.80 
5/11/2016 7:32 19.01 18.81 
5/11/2016 7:33 18.99 18.70 

5/11/2016 7:341 18.98 18.67 IHigh 

5/11/2016 7:35 12.67 12.13 
5/11/2016 7:36 10.85 10.37 

5/11/2016 7:371 10.84 10.37 IMid 
5/11/2016 7:38 2.55 2.25 
5/11/2016 7:391 0.07 0.06 IZero 
5/11/2016 7:40 5.09 7.41 
5/11/2016 7:41 9.27 11.00 
5/11/2016 7:42 9.00 11.40 
5/11/2016 7:43 8.75 11.57 
5/11/2016 7:44 9.17 11 .12 
5/11/2016 7:45 9.38 11.11 
5/11/2016 7:46 10.73 10.32 
5/11 /2016 7:471 10.74 10.31 102 C02 Bias 
5/11/2016 7:48 3.92 3.21 

5/11/2016 7:491 0.07 0.06 lzero Bias 

5/11 /2016 7:50 3.65 5.47 
5/11/2016 7:51 8.70 11.60 
5/11/2016 7:52 9.20 11.05 
5/11/2016 7:53 9.39 10.91 
5/11/2016 7:54 9.14 11.22 
5/11 /2016 7:55 8.43 11 .91 
5/11/2016 7:56 8.56 11 .69 
5/11/2016 7:57 9.17 11 .16 
5/11/2016 7:58 8.58 11.79 
5/11/2016 7:59 8.44 11.85 
5/11/2016 8:00 8.75 11.57 
5/11/2016 8:01 8.88 11.48 
5/11/2016 8:02 7.74 12.61 
5/11/2016 8:03 8.26 12.04 
5/11/2016 8:04 8.93 11.43 
5/11/2016 8:05 9.18 11.11 
5/11/2016 8:06 9.44 10.86 
5/11/2016 8:07 9.37 11.03 
5/11/2016 8:08 8.68 11.66 
5/11/2016 8:09 8.26 12.07 
5/11/2016 8:10 8.89 11 .44 
5/11/2016 8: 11 8.18 12.14 
5/11 /2016 8:12 8.80 11.52 
5/11/2016 8:13 8.89 11.41 
5/11/2016 8:14 8.76 11.56 
5/11 /2016 8:15 8.43 11.89 
5/11/2016 8:16 8.51 11 .79 



C.1.3-3 

5/11/2016 8:17 8.06 12.30 
5/11/2016 8:18 8.53 11.68 
5/11/2016 8:19 9.00 11.32 
5/11/2016 8:20 9.11 11 .19 
5/11/2016 8:21 8.95 11 .36 
5/11/2016 8:22 8.82 11 .54 
5/11/2016 8:23 8.51 11.83 
5/11/2016 8:24 9.00 11 .36 
5/11/2016 8:25 8.31 11.99 
5/11/2016 8:26 9.17 11.18 
5/11/2016 8:27 8.52 11.91 
5/11/2016 8:28 7.46 12.95 
5/11/2016 8:29 7.88 12.44 
5/11/2016 8:30 8.80 11 .51 
5/11/2016 8:31 9.65 10.70 
5/11/2016 8:32 8.94 11 .43 
5/11/2016 8:33 9.07 11.33 
5/11/2016 8:34 8.31 12.10 
5/11 /2016 8:35 8.56 11.79 
5/11/2016 8:36 8.87 11.48 
5/11/2016 8:37 9.02 11 .35 
5/11/2016 8:38 9.35 11.00 
5/11/2016 8:39 9.39 11 .02 
5/11/2016 8:40 7.92 12.48 
5/11/2016 8:41 8.11 12.28 
5/11/2016 8:42 8.43 11.88 
5/11/2016 8:43 9.11 11.24 
5/11/2016 8:44 8.40 11 .96 
5/11/2016 8:45 8.98 11 .33 
5/11/2016 8:46 9.32 10.99 
5/11/2016 8:47 8.80 11.56 
5/11/2016 8:48 9.10 11.22 
5/11/2016 8:49 8.44 11.95 
5/11 /2016 8:50 7.92 12.43 
5/11/2016 8:51 8.14 12.18 
5/11/2016 8:52 8.65 11.63 
5/11 /2016 8:53 8.79 11.57 
5/11/2016 8:54 8.78 11 .54 
5/11 /2016 8:55 8.81 11 .58 
5/11 /2016 8:56 9.13 11 .19 
5/11 /2016 8:57 9.09 11.19 
5/11 /2016 8:58 8.72 11 .70 
5/11/2016 8:59 8.24 12.15 
5/11/2016 9:00 7.79 12.52 
5/11/2016 9:01 8.99 11.29 
5/11/2016 9:02 8.98 11.37 
5/11/2016 9:03 8.87 11.48 
5/1 1/2016 9:04 8.74 11 .58 
5/1 1/2016 9:05 8.38 11.99 



C.1.3-4 

5/11/2016 9:06 8.04 12.30 
5/11 /2016 9:07 8.43 11 .89 
5/11 /2016 9:08 8.74 11 .64 
5/11 /2016 9:09 8.75 11 .52 
5/11/2016 9:10 9.37 11 .04 
5/11/2016 9:11 8.64 11 . 71 
5/11/2016 9:12 8.08 12.34 
5/11/2016 9:13 7.85 12.52 
5/11/2016 9:14 8.99 11 .27 
5/11 /2016 9:15 9.07 11 .29 
5/1 1 /2016 9:16 8.98 11 .33 
5/11 /2016 9:17 8.51 11 .86 
5/11/2016 9:18 8.64 11 .72 
5/11/2016 9:19 8.09 12.26 
5/11/2016 9:20 8.17 12.10 
5/11/2016 9:21 8.64 11 .70 
5/11/2016 9:22 9.45 10.81 
5/11/2016 9:23 9.06 11.31 
5/11/2016 9:24 8.52 11 .78 
5/11 /2016 9:25 8.58 11.78 
5/11 /2016 9:26 8.42 11.88 
5/11/2016 9:27 8.87 11.46 
5/11/2016 9:28 8.29 12.06 
5/11/2016 9:29 8.71 11 .55 
5/11 /2016 9:30 8.61 11 . 71 
5/11 /2016 9:31 8.56 11 .77 
5/11 /2016 9:32 8.92 11 .36 
5/11/2016 9:33 8.33 12.04 
5/11/2016 9:34 7.72 12.63 
5/11/2016 9:35 8.22 12.03 
5/11/2016 9:36 8.47 11 .81 
5/11/2016 9:37 8.92 11 .37 
5/11/2016 9:38 9.09 11 .24 
5/11/2016 9:39 8.82 11.51 
5/11 /2016 9:40 8.56 11.71 
5/11/2016 9:41 8.94 11.37 
5/11/2016 9:42 8.86 11.41 
5/11/2016 9:43 8.72 11.59 
5/11 /2016 9:44 8.54 11 .74 
5/11/2016 9:45 8.46 11 .83 
5/11/2016 9:46 8.80 11.48 
5/11/2016 9:47 8.68 11 .57 
5/11/2016 9:48 9.33 10.94 
5/11/2016 9:49 9.22 11 .08 
5/11/2016 9:50 8.00 12.37 
5/11/2016 9:51 8.17 12.05 
5/11/2016 9:52 8.71 11 .56 
5/11/2016 9:53 8.55 11 .72 
5/11/2016 9:54 8.97 11 .24 



C.1.3-5 

5/11/2016 9:55 9.28 11.02 
5/1 1/2016 9:56 8.95 11.35 
5/11/2016 9:57 8.22 12.10 
5/11/2016 9:58 7.65 12.61 
5/11/2016 9:59 8.71 11 .52 
5/11 /2016 10:00 9.06 11 .21 
5/11/2016 10:01 8.89 11 .39 
5/11 /2016 10:02 8.96 11 .34 
5/11 /2016 10:03 8.55 11 .76 
5/11/2016 10:04 8.18 12.14 
5/11/2016 10:05 8.38 11 .89 
5/11 /2016 10:06 9.23 11 .03 
5/11/2016 10:07 9.23 11 .07 
5/11/2016 10:08 9.45 10.88 
5/11/2016 10:09 8.16 12.23 
5/11/2016 10:10 7.46 12.83 
5/11/2016 10: 11 8.71 11.48 
5/11/2016 10:12 8.70 11.61 
5/11 /2016 10:13 8.12 12.19 
5/11/2016 10:14 8.35 11 .90 
5/ 11 /2016 10:15 8.04 12.23 
5/11/2016 10:16 9.18 11.05 
5/11 /2016 10:17 9.31 10.98 
5/11/2016 10:18 9.02 11.24 
5/11/2016 10:19 8.97 11.27 
5/11/2016 10:20 9.19 11 .13 
5/11 /2016 10:21 8.12 12.20 
5/11 /2016 10:22 8.47 11 .75 
5/11/2016 10:23 8.63 11.66 
5/11/2016 10:24 9.05 11.23 
5/11/2016 10:25 9.38 10.87 
5/11/2016 10:26 8.56 11.79 
5/11/2016 10:27 8.11 12.26 
5-HCL-U1 02 C02 Avera~ 8.66 11.65 I 
5/11 /2016 10:28 2.30 2.96 

5/11/2016 10:291 0.05 0.07 lzero Bias 
5/11/2016 10:30 8.00 8.20 
5/11/2016 10:31 10.80 10.30 

5/11 /2016 10:321 10.82 10.30 102 C02 Bias 
5/11 /2016 10:33 1.69 1.40 

5/11/2016 10:341 0.04 o.o5 IZero 
5/11 /2016 10:35 9.02 8.84 
5/11/2016 10:36 10.83 10.34 

5/11 /2016 10:371 10.84 10.34 ISpan 
5/11/2016 10:38 9.90 10.84 
5/11/2016 10:39 8.45 11.96 
5/11/2016 10:40 8.79 11.53 
5/11/2016 10:41 8.91 11.46 



C.1.3-6 

5/11/2016 10:42 8.57 11.87 
5/11/2016 10:43 8.38 11.96 
5/11/2016 10:44 8.46 11.87 
5/11/2016 10:45 9.08 11.25 
5/11/2016 10:46 8.36 12.04 
5/11/2016 10:47 8.57 11.75 
5/11/2016 10:48 8.69 11.70 
5/11/2016 10:49 8.67 11.65 
5/11/2016 10:50 9.05 11.25 
5/11/2016 10:51 9.20 11 .20 
5/11/2016 10:52 8.74 11.64 
5/11/2016 10:53 8.51 11.85 
5/11/2016 10:54 8.24 12.09 
5/11/2016 10:55 7.81 12.56 
5/11/2016 10:56 8.22 12.08 
5/11/2016 10:57 8.69 11.61 

5/11/2016 10:58 8.58 11.77 

5/11/2016 10:59 9.20 11.09 
5/11/2016 11:00 9.10 11.27 

5/11/2016 11 :01 8.52 11.86 
5/11/2016 11 :02 8.15 12.19 
5/11/2016 11 :03 8.60 11.71 
5/11/2016 11 :04 8.80 11.46 
5/11/2016 11 :05 8.97 11.45 
5/11/2016 11 :06 8.63 11.75 
5/11/2016 11 :07 8.33 11.96 

5/11 /2016 11 :08 8.41 11.92 

5/11 /2016 11 :09 8.52 11.83 

5/11 /2016 11: 10 8.70 11.65 

5/11/2016 11: 11 8.33 12.00 
5/11 /2016 11: 12 8.35 11.98 
5/11/2016 11: 13 8.98 11.32 
5/11/2016 11: 14 8.75 11.58 
5/11/2016 11: 15 8.37 11.93 
5/11/2016 11: 16 8.86 11.48 
5/11/2016 11: 17 9.18 11.14 
5/11/2016 11: 18 9.18 11.18 
5/11/2016 11: 19 8.54 11 .77 
5/11/2016 11 :20 8.70 11.69 
5/11/2016 11 :21 8.45 11.87 
5/11/2016 11 :22 8.43 11 .90 
5/11/2016 11 :23 8.38 11.91 
5/11/2016 11 :24 8.85 11.50 
5/11/2016 11 :25 8.68 11.59 

4-HG-U2 02 C02 Bias I 8.66 11.671 
5/11/2016 11 :26 8.52 11.84 
5/11/2016 11 :27 8.69 11.61 
5/11/2016 11 :28 2.91 3.29 
5/11/2016 11 :29 0.05 0.07 Zero Bias 



C.1.3-7 

5/11/2016 11 :30 5.13 5.50 
5/11/2016 11 :31 10.77 10.26 02 C02 Bias 
5/11/2016 11 :32 2.84 2.45 
5/11/2016 11 :33 0.04 0.05 Zero 
5/11/2016 11 :34 9.00 8.71 
5/11/2016 11 :35 10.82 10.29 Span 
5/11/2016 11 :36 8.90 11.67 
5/11/2016 11 :37 8.53 11.72 
5/11/2016 11 :38 8.56 11 .77 
5/11 /2016 11 :39 8.69 11 .64 
5/11/2016 11 :40 8.92 11 .34 
5/11/2016 11 :41 9.44 10.86 
5/11/2016 11 :42 8.77 11 .60 
5/11/2016 11 :43 8.58 11 . 71 
5/11/2016 11 :44 8.73 11 .64 
5/11/2016 11 :45 8.58 11 .73 
5/11/2016 11 :46 8.10 12.19 
5/11/2016 11 :47 8.86 11.45 
5/11/2016 11 :48 8.64 11.69 
5/11/2016 11 :49 8.93 11.40 
5/11/2016 11 :50 9.94 10.40 
5/11/2016 11 :51 9.38 11.03 
5/11/2016 11 :52 7.96 12.42 
5/11/2016 11 :53 8.28 11.98 
5/11/2016 11 :54 8.31 11.98 
5/11/2016 11 :55 9.10 11.20 
5/11/2016 11 :56 9.22 11.15 
5/11/2016 11 :57 9.18 11.11 
5/11/2016 11 :58 8.79 11.55 
5/11/2016 11 :59 8.89 11.46 
5/11/2016 12:00 8.58 11.72 
5/11/2016 12:01 8.21 12.08 
5/11/2016 12:02 9.09 11.21 
5/11/2016 12:03 8.70 11.64 
5/11/2016 12:04 8.63 11.66 
5/11 /2016 12:05 8.77 11 .52 
5/11/2016 12:06 8.80 11 .53 
5/11 /2016 12:07 8.45 11.82 
5/11/2016 12:08 8.59 11 .71 
5/11 /2016 12:09 8.30 12.04 
5/11/2016 12:10 8.07 12.16 
5/11/2016 12: 11 8.46 11 .83 
5/11/2016 12:12 9.07 11.27 
5/11/2016 12:13 8.51 11.77 
5/11/2016 12:14 8.22 12.07 
5/11/2016 12:15 8.20 12.15 
5/11/2016 12:16 7.76 12.50 
5/11/2016 12:17 8.81 11.48 
5/11 /2016 12:18 8.51 11.75 



C.1.3-8 

5/11/2016 12:19 8.78 11 .54 
5/11/2016 12:20 8.44 11 .87 
5/11/2016 12:21 8.20 12.07 
5/11/2016 12:22 8.75 11 .53 
5/11 /2016 12:23 8.86 11 .43 
5/11 /2016 12:24 8.77 11 .51 
5/11 /2016 12:25 8.64 11 .61 
5/11/2016 12:26 8.44 11 .88 
5/11/2016 12:27 8.13 12.13 
5/11/2016 12:28 9.03 11.18 
5/ 11/2016 12:29 9.59 10.76 
5/11/2016 12:30 8.51 11.80 
5/11/2016 12:31 8.76 11.48 
5/11 /2016 12:32 9.06 11 .30 
5/11/2016 12:33 8.54 11.70 
5/11/2016 12:34 8.34 12.02 
5/11/2016 12:35 8.85 11.38 
5/11/2016 12:36 9.80 10.49 
5/11 /2016 12:37 8.63 11 .80 
5/11 /2016 12:38 7.98 12.33 
5/11 /2016 12:39 8.24 12.06 
5/11/2016 12:40 8.28 12.04 
5/11/2016 12:41 8.20 12.11 
5/11/2016 12:42 9.04 11 .26 
5/11/2016 12:43 8.73 11.64 
5/11/2016 12:44 8.74 11 .50 
5/11 /2016 12:45 8.68 11 .73 
5/11 /2016 12:46 8.69 11 .65 
5/11 /2016 12:47 8.86 11.40 
5/11 /2016 12:48 9.06 11.31 
5/11/2016 12:49 9.04 11.30 
5/ 11 /2016 12:50 9.07 11.26 
5/11 /2016 12:51 8.93 11.40 

6-HCL-U1 02 C02 Avera~ 8.67 11 .65 I 
5/11 /2016 12:52 9.70 10.89 

5/11 /2016 12:531 10.79 10.30102 C02 Bias 

5/11 /2016 12:54 7.45 6.54 
5/11/2016 12:55 0.09 0.07 

5/11 /2016 12:561 0.04 0.06 fzero Bias 
5/11/2016 12:57 8.77 8.70 
5/11/2016 12:581 10.79 10.31 fspan 
5/11 /2016 12:59 2.01 1.73 
5/11 /2016 13:001 0.04 0.05 fzero 
5/11/2016 13:01 3.76 5.96 
5/11/2016 13:02 8.03 12.24 
5/11 /2016 13:03 8.10 12.20 
5/11/2016 13:04 8.13 12.16 
5/1 1/2016 13:05 8.66 11 .62 



C.1.3-~ 

5/11/2016 13:06 8.79 11.51 
5/11/2016 13:07 8.52 11.81 
5/11/2016 13:08 8.14 12.20 
5/11/2016 13:09 8.38 11.93 
5/11/2016 13:10 8.58 11 .68 
5/11/2016 13: 11 8.73 11 .54 
5/11/2016 13:12 8.57 11 .80 
5/11/2016 13:13 8.56 11.73 
5/11/2016 13:14 9.03 11.21 
5/11/2016 13:15 8.41 11.94 
5/11/2016 13:16 8.17 12.11 
5/11/2016 13:17 8.70 11.55 
5/11/2016 13:18 8.65 11.64 
5/11/2016 13:19 7.93 12.39 
5/11/2016 13:20 7.94 12.28 
5/11/2016 13:21 9.28 10.94 
5/11/2016 13:22 9.33 10.96 
5/11/2016 13:23 8.27 12.07 
5/11/2016 13:24 8.05 12.20 
5/11/2016 13:25 8.67 11 .57 
5/11/2016 13:26 9.20 11.05 
5/11/2016 13:27 9.23 10.98 
5/11/2016 13:28 8.92 11.41 
5/11/2016 13:29 8.58 11. 71 
5/11/2016 13:30 8.66 11.57 
5/11/2016 13:31 8.87 11.39 
5/11/2016 13:32 8.59 11.70 
5/11/2016 13:33 8.16 12.12 
5/11/2016 13:34 8.60 11.60 
5/11/2016 13:35 9.26 11.02 
5/11/2016 13:36 9.45 10.81 
5/11/2016 13:37 8.67 11.64 
5/11/2016 13:38 8.01 12.29 
5/11/2016 13:39 8.13 12.07 
5/11 /2016 13:40 9.08 11 .15 
5/11/2016 13:41 8.85 11.46 
5/11/2016 13:42 9.08 11 .15 
5/11/2016 13:43 8.79 11 .47 
5/11/2016 13:44 8.27 12.00 
5/11/2016 13:45 8.74 11 .50 
5/11/2016 13:46 8.75 11.45 
5/11/2016 13:47 8.50 11.79 
5/11/2016 13:48 8.35 11.89 
5/11/2016 13:49 8.30 11.93 
5/11/2016 13:50 8.53 11.74 
5/11/2016 13:51 8.19 12.03 
5/11/2016 13:52 8.65 11.54 
5/11/2016 13:53 9.14 11.15 
5/11/2016 13:54 8.41 11.86 



C.1.-3-_1D 

5/11/2016 13:55 8.97 11.26 
5/11/2016 13:56 8.31 11.97 
5/11/2016 13:57 8.62 11.59 
5/11/2016 13:58 8.63 11.63 
5/11/2016 13:59 8.66 11.56 
5/11/2016 14:00 8.52 11.78 
5/11/2016 14:01 9.02 11.22 
5/11/2016 14:02 8.14 12.14 
5/11/2016 14:03 7.90 12.37 
5/11 /2016 14:04 7.92 12.29 
5/11/2016 14:05 9.61 10.55 
5/11/2016 14:06 9.41 10.96 
5/11/2016 14:07 7.89 12.40 
5/11/2016 14:08 8.16 12.03 
5/11/2016 14:09 8.44 11.85 
5/11/2016 14:10 8.86 11.39 
5/11/2016 14: 11 8.22 12.04 
5/11/2016 14:12 8.49 11.73 
5/11/2016 14:13 8.40 11.86 
5/11/2016 14:14 8.27 11.93 
5/11/2016 14:15 8.39 11.88 
5/11/2016 14:16 8.49 11 .72 
5/11/2016 14:17 8.44 11 .82 
5/11/2016 14: 18 9.06 11.21 
5/11/2016 14:19 8.63 11 .63 
5/11/2016 14:20 8.65 11.61 
5/11/2016 14:21 8.41 11.81 
5/11/2016 14:22 8.51 11.83 
5/11 /2016 14:23 8.31 11 .92 
5/11/2016 14:24 8.92 11.35 
5/11 /2016 14:25 8.87 11 .34 
5/11 /2016 14:26 8.87 11.40 
5/11/2016 14:27 9.11 11 .14 
5/11/2016 14:28 8.35 11 .99 
5/11/2016 14:29 8.70 11 .52 
5/11/2016 14:30 8.16 12.14 
5/11/2016 14:31 8.60 11 .64 
5/11/2016 14:32 8.43 11 .83 
5/11 /2016 14:33 8.83 11.40 
5/11/2016 14:34 9.28 10.95 
5/11/2016 14:35 8.70 11 .57 
5/11/2016 14:36 8.39 11 .94 
5/11/2016 14:37 7.71 12.56 
5/11 /2016 14:38 7.59 12.70 
5/11/2016 14:39 8.34 11.90 
5/11/2016 14:40 9.30 10.90 
5/11/2016 14:41 9.24 11.06 
5/11/2016 14:42 8.77 11.49 
5/11/2016 14:43 8.73 11.55 



C.1.3-11 

5/11/2016 14:44 7.98 12.32 
5/11/2016 14:45 8.18 12.05 
5/11/2016 14:46 8.39 11.84 
5/11/2016 14:47 8.16 12.10 
5/11/2016 14:48 8.37 11 .86 
5/11/2016 14:49 8.17 12.09 
5/11/2016 14:50 8.36 11 .89 
5/11/2016 14:51 8.18 12.01 
5/11/2016 14:52 9.42 10.77 
5/11/2016 14:53 8.81 11.48 
5/11/2016 14:54 7.67 12.58 
5/11/2016 14:55 8.71 11.46 
5/11/2016 14:56 7.87 12.43 
5/11/2016 14:57 7.90 12.29 
5/11/2016 14:58 8.32 11.93 
5/11 /2016 14:59 8.39 11.78 

5-HG-U2 02 C02 Bias I 
8.59 11.691 

5/11 /2016 15:00 9.04 11 .19 
5/11/2016 15:01 10.66 10.27 

5/11 /2016 15:021 10.67 10.26102 C02 Bias 
5/11/2016 15:03 3.54 2.91 

5/11/2016 15:041 0.05 0.06 IZero Bias 
5/11/2016 15:05 9.35 9.28 
5/11/2016 15:061 10.69 10.26 ISpan 
5/11/2016 15:07 1.99 1.72 

5/11/2016 15:081 0.04 o.o5 IZero 
5/11/2016 15:09 6.68 9.64 
5/11/2016 15:10 8.94 11 .19 
5/11/2016 15: 11 8.17 12.03 
5/11/2016 15:12 8.67 11.51 
5/11/2016 15:13 8.68 11.46 
5/11/2016 15:14 8.55 11.64 
5/11/2016 15:15 8.28 11 .90 
5/11/2016 15:16 8.53 11 .69 
5/11/2016 15:17 8.44 11.69 
5/11/2016 15:18 9.15 11.04 
5/11 /2016 15:19 8.72 11.49 
5/11/2016 15:20 8.67 11 .54 
5/11/2016 15:21 9.01 11.16 
5/11/2016 15:22 9.07 11 .14 
5/11/2016 15:23 8.49 11.76 
5/11/2016 15:24 8.94 11.21 
5/1 1/2016 15:25 8.36 11 .92 
5/11/2016 15:26 8.59 11 .59 
5/11/2016 15:27 8.31 11.90 
5/11/2016 15:28 8.60 11 .59 
5/11/2016 15:29 8.91 11 .27 
5/11/2016 15:30 8.46 11 .78 



C.1.3-12 

5/11 /2016 15:31 8.16 12.02 
5/ 11/2016 15:32 8.34 11.87 
5/11/2016 15:33 8.79 11 .34 
5/11/2016 15:34 8.58 11 .64 
5/11/2016 15:35 8.82 11.36 
5/11/2016 15:36 8.40 11 .79 
5/11/2016 15:37 8.61 11 .57 
5/11/2016 15:38 8.52 11 .66 
5/11/2016 15:39 8.91 11 .30 
5/11/2016 15:40 8.40 11 .75 
5/11/2016 15:41 8.66 11.53 
5/11/2016 15:42 8.96 11.17 
5/11/2016 15:43 8.89 11.30 
5/11/2016 15:44 8.73 11.47 
5/11/2016 15:45 8.34 11.80 
5/11/2016 15:46 7.94 12.33 
5/11/2016 15:47 7.44 12.74 
5/11/2016 15:48 8.25 11.86 
5/11/2016 15:49 9.26 10.93 
5/11/2016 15:50 8.52 11.66 
5/11/2016 15:51 8.06 12.13 
5/11/2016 15:52 8.08 12.10 
5/11/2016 15:53 8.63 11.51 
5/1 1/2016 15:54 9.12 11.04 
5/11/2016 15:55 9.55 10.59 
5/11/2016 15:56 8.62 11.62 
5/11/2016 15:57 8.16 12.00 
5/11/2016 15:58 8.49 11.64 
5/11/2016 15:59 8.91 11.26 
5/11/2016 16:00 8.59 11.55 
5/11/2016 16:01 9.09 11.06 
5/11/2016 16:02 8.11 12.08 
5/11/2016 16:03 8.33 11.80 
5/11/2016 16:04 8.22 11.93 
5/11/2016 16:05 8.16 11.98 
5/11 /2016 16:06 9.08 11 .03 
5/11/2016 16:07 8.73 11.40 
5/11/2016 16:08 8.72 11.50 
5/11 /2016 16:09 8.28 11 .84 
5/11 /201 6 16:10 8.32 11.88 
5/11/2016 16: 11 8.39 11 .74 
5/11/2016 16:12 7.99 12.17 
5/11 /2016 16:13 8.50 11.61 
5/11/2016 16:14 8.51 11 .72 
5/11/2016 16:15 8.56 11.48 
5/11/2016 16:16 9.13 11 .08 
5/11/2016 16:17 8.70 11.42 
5/11/2016 16:18 8.01 12.18 
5/11/2016 16:19 7.86 12.28 



C.1 .3-13 

5/11/2016 16:20 7.86 12.30 
5/1 1/2016 16:21 9.06 11.05 
5/11/2016 16:22 8.84 11.27 
5/11/2016 16:23 9.15 11 .00 
5/11/2016 16:24 8.47 11.71 
5/11/2016 16:25 8.13 12.06 
7-HCL-U1 02 C02 Avera~ 8.54 11.61 I 
5/11/2016 16:26 1.60 1.88 
5/11/2016 16:271 0.04 0.06 lzero Bias 
5/11/2016 16:28 8.43 8.70 
5/11/2016 16:291 10.67 10.27 102 C02 Bias 
5/11/2016 16:30 1.64 1.47 
5/11/2016 16:311 0.04 o.o5 IZero 
5/11 /2016 16:32 8.85 8.64 
5/11 /2016 16:331 10.79 10.30 lspan 
5/11/2016 16:34 9.40 11.13 
5/11/2016 16:35 8.66 11 .67 
5/11/2016 16:36 8.14 12.15 
5/11/2016 16:37 8.00 12.30 
5/11/2016 16:38 9.48 10.79 
5/11/2016 16:39 9.43 10.85 
5/11/2016 16:40 8.94 11.38 
5/11/2016 16:41 9.37 10.98 
5/11/2016 16:42 8.23 12.12 
5/11/2016 16:43 8.21 12.11 
5/11/2016 16:44 8.09 12.23 
5/11 /2016 16:45 8.21 12.11 
5/11/2016 16:46 8.92 11 .34 
5/11/2016 16:47 9.19 11 .18 
5/11/2016 16:48 8.03 12.35 
5/11/2016 16:49 8.22 12.08 
5/11/2016 16:50 9.08 11.22 
5/11/2016 16:51 9.37 10.96 
5/11 /2016 16:52 9.23 11.12 
5/11/2016 16:53 8.69 11 .67 
5/11/2016 16:54 8.34 12.04 
5/11/2016 16:55 7.96 12.35 
5/11/2016 16:56 8.98 11 .32 
5/11 /2016 16:57 8.92 11.43 
5/11/2016 16:58 8.60 11.79 
5/11 /2016 16:59 8.22 12.15 
5/11/2016 17:00 8.41 11 .89 
5/11/2016 17:01 9.17 11.18 
5/11/2016 17:02 8.77 11.57 
5/11 /2016 17:03 9.36 10.98 
5/11/2016 17:04 8.88 11.49 
5/11/2016 17:05 8.12 12.26 
5/11/2016 17:06 7.84 12.51 



C.1.3-14 

5/11/2016 17:07 8.28 12.09 
5/11/2016 17:08 9.55 10.80 
5/11 /2016 17:09 9.01 11 .37 
5/11/2016 17:10 9.05 11.38 
5/11/2016 17: 11 8.17 12.24 
5/11/2016 17: 12 8.15 12.23 
5/11/2016 17:13 8.05 12.35 
5/11/2016 17:14 8.56 11.79 
5/11 /2016 17:15 8.66 11.73 
5/11/2016 17:16 8.25 12.13 
5/11/2016 17:17 7.82 12.54 
5/11/2016 17:18 8.33 11.99 
5/11/2016 17:19 8.33 12.02 
5/11/2016 17:20 8.35 11.98 
5/11/2016 17:21 8.82 11.51 
5/11/2016 17:22 8.14 12.22 
5/11/2016 17:23 7.99 12.33 
5/11 /2016 17:24 8.70 11 .60 
5/11/2016 17:25 9.19 11 .13 
5/11/2016 17:26 8.42 11 .94 
5/11/2016 17:27 8.08 12.28 
5/11/2016 17:28 8.02 12.27 
5/11/2016 17:29 9.33 10.95 
5/11/2016 17:30 9.26 11 .07 
5/11/2016 17:31 8.77 11 .55 
5/11/2016 17:32 8.96 11 .38 
5/11/2016 17:33 8.46 11 .86 
5/11/2016 17:34 8.03 12.29 
5/11/2016 17:35 8.12 12.17 
5/11/2016 17:36 8.43 11 .87 
5/11/2016 17:37 8.44 11.84 
5/11/2016 17:38 8.57 11. 71 
5/11/2016 17:39 9.10 11.19 
5/11/2016 17:40 9.48 10.85 
5/11/2016 17:41 8.33 11 .96 
5/11 /2016 17:42 8.83 11.50 
5/11/2016 17:43 7.97 12.36 
5/11/2016 17:44 8.31 11.98 
5/11/2016 17:45 8.74 11.57 
5/11/2016 17:46 8.77 11 .55 
5/11/2016 17:47 8.34 11 .98 
5/11/2016 17:48 8.52 11.78 
5/11/2016 17:49 8.57 11 .75 
5/11/2016 17:50 7.71 12.63 
5/11/2016 17:51 7.88 12.42 
5/11/2016 17:52 8.80 11.44 
5/11 /2016 17:53 8.92 11.39 
5/11/2016 17:54 8.54 11 .78 
5/11/2016 17:55 8.34 11.97 



C.1.3-15 

5/11/2016 17:56 8.45 11.82 
5/11/2016 17:57 8.76 11.55 
5/11/2016 17:58 8.68 11.64 
5/11/2016 17:59 8.23 12.12 
5/11/2016 18:00 8.14 12.12 
5/11/2016 18:01 8.92 11.38 
5/11/2016 18:02 9.46 10.85 
5/11/2016 18:03 8.99 11 .34 
5/11/2016 18:04 8.52 11 .80 
5/11/2016 18:05 8.28 12.05 
5/11/2016 18:06 8.38 11 .91 
5/11/2016 18:07 8.27 12.01 
5/11/2016 18:08 8.49 11 .79 
5/11/2016 18:09 8.79 11 .54 
5/11/2016 18:10 8.24 12.08 
5/11/2016 18: 11 8.63 11 .66 
5/11/2016 18:12 8.56 11 .73 
5/11/2016 18:13 8.57 11 .76 
5/11/2016 18:14 8.66 11.61 
5/11/2016 18:15 8.65 11 .64 
5/11/2016 18:16 8.82 11.42 
5/11/2016 18:17 8.61 11 .73 
5/11/2016 18:18 8.24 12.07 
5/11 /2016 18:19 8.46 11 .80 
5/11/2016 18:20 8.46 11.82 
5/11/2016 18:21 8.60 11.64 
5/11/2016 18:22 8.10 12.24 
5/11/2016 18:23 9.10 11 .15 
5/11/2016 18:24 9.26 11.04 
5/11/2016 18:25 9.16 11 .12 
5/11/2016 18:26 8.69 11 .62 
5/11/2016 18:27 7.59 12.75 
5/11/2016 18:28 7.60 12.64 
5/11/2016 18:29 9.15 11.05 
5/11/2016 18:30 9.11 11 .19 
5/11/2016 18:31 8.75 11.55 
5/11/2016 18:32 9.16 11.09 
5/11/2016 18:33 8.49 11.81 
5/11/2016 18:34 8.62 11.66 
5/11 /2016 18:35 8.94 11.32 
5/11/2016 18:36 8.50 11 .77 
5/11 /2016 18:37 8.33 12.00 
5/11/2016 18:38 8.38 11 .88 
5/11/2016 18:39 8.48 11 .80 

6-HG-U2 02 C02 Bias I 8.56 11. 71 I 
5/11/2016 18:40 1.87 1.92 

5/11/2016 18:411 0.04 0.06 !Zero Bias 
5/11/2016 18:42 7.58 7.66 
5/11/2016 18:431 10.75 10.25 102 C02 Bias 



C.1.3-16 

5/11 /2016 18:44 1.62 1.45 
5/11/2016 18:451 0.04 o.o51Zero 
5/11/2016 18:46 2.05 2.20 
5/11/2016 18:47 10.74 10.26 
5/11/2016 18:481 10.79 10.27 ISpan 
5/11/2016 18:49 17.32 16.57 
5/11/2016 18:501 18.99 18.55 IHigh 



Appendix C.1.4 Unit 1 Plant Data 
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BLR #1 S02 & NOX Hist j. Info 

1. i AVG L AIC-801 O.C AOUTP- *** 5. • AVG FIC-1753.C AOUTP- *** 

2. j AVG [_j AIC-801 O.C ASP *** 6. i AVG FIC-1753.C ASP *** 

FIC-1753.C APV *** 
=- -3. oj AVG ~ AIC-801 O.C APV 4.37 x 7. I AVG 
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1. ~ AVG I AIC-801 O.C AOUTP- ~k'-t.-* 

5. '~ AVG [J FIC-1753.C_AOUTP- *** 

2. ~ AVG I I AIC-801 O.C_ASP .'.k.'. 6. j AVG ' 
! FIC-1753.C ASP *** 

3. I AVG '~l AIC-801 O.C APV *** 7. AVG ~ FIC-1 753.C APV *** 
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FIC-1753.C_AOUTP-
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1. ll AVG I AIC-801 O.C AOUTP-

2. I AVG lJ AIC-801 O.C ASP 

3. ~ AVG II AIC-8010.C APV 

4. I AVG n Sl-1345.C APV 

*** 5. 
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**~k 5. I AVG 
·J, A A 6. AVG 
7;:-,'-;-f; 7.0 AVG 

*** 8. J AVG 

Hist 

FIC-1753.C AOUTP-

FIC-1753.C ASP 

FIC-1753.C APV 

ITJC 

Info 

*** 

*** 

26.83 x 

. : Fl-1753.C APV +.:-!.·+.: 

Time at arrow: ~ = 09:30:00 5/11/2016 =i ~1 
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ITJC::: 
D 
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STM FDW TG VALVE 4 Hist 
EX-MW.C_APV 

Info 
1. i AVG e· I Fl-2040.C APV 

2. I AVG ~.-ti Fl-2001.C APV 

3. I AVG - FDl-2001.C APV 

4. I AVG ~ .. -. Fl-2006.C APV 

*** 5. 

7•** 6. J 

*** 1. I 
·}~* ·k 8. 0 

AVG 

AVG 

AVG 

AVG 

Al-GOV4.C_APV 

FDl-2001.C_APV •1 EX-NMW.C APV 

*** 

*~-* 

* ·:d;: 

45.28 x 

*-NET MW Time at arrow: ~ --- 09:30:00 5/11/2016 _J l!:J 
60.00 

48.00 
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STM FDW TG VALVE 4 Hist I Info 
1. 0 AVG 

2. j AVG 

3. j AVG 

4. j AVG 

Fl-2040.C APV 

Fl-2001 .C APV 

FDl-2001.C APV 

Fl-2006.C APV 

207.78 x 5. 

*** 6. 

*** 7. 

*** a. 

•. _J ..... 

AVG I ·I EX-MW.C_APV *'~* 

AVG I ~ Al-GOV4.C APV *-f.~* 

AVG rRI FDl-2001.C_APV *** 

AVG •1 EX-NMW.C APV *** -
'f:.. .... M FL V\I Time at arrow: ~ - 09:30:00 ~/11/2016 ~ ~ 

.... ~0.00 
I• .. , ' ., ""' ,,- -· ~ './ ·~ ,,., .... \ .,,, ..... ~ "', . .,;-"'"•.... ......, 1..,,, .... 4'-1 - ' "'°'. ·•,. I \ ~, •. · , ,,, 

-.. . .,:.' ~· 't.( <It! ~._.J .. ~,to' \,-..... 
1 ""l "••yr-" .. ' I - • ,. 

176 00 

132 00 I 
I 
I 
I 

I 

88.00 
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D 

UNIT #1 TEMPERATURES 
1. I AVG •j Tl-1405.C APV -td.-;~ 5. j AVG 

2. I AVG L;~:i Tl-1419.C APV 7•** 6. j AVG 

3. I AVG ~ Tl-1421.C APV H"!.- 7. J AVG 

4. oJ AVG ~ Tl-1126.C APV 840.03 X 8. J AVG 

l - ·1.cK;:··f\~-;s Time at arrow: 
1uuu oo 

I GOO dO 

! 
1 :J.(JQ 00 Ii 

wtlO 00 I 
,I 
1! 

:1.L1U. UU ii 
I 

11 I 

I 

.. 

' 

Hist j 
Tl-1123.C APV 

Tl-1427.C APV 

Fl-1753.C APV 
;:a;:.::a:.i -

Ill HIC-1000.C APV 

.] -- 09:30:00 5/11/2016 

Info 
*** 

*** 

**-1; 
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or 10 1 
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ITJC 
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UNIT #1 TEMPERATURES Hist 
Tl-1123.C APV 

Info 
1. Ol AVG lm1 

2. i AVG I I 
I 

3. ! AVG Bl 

4. I AVG ~ ! 

*"'·I D COM BUSTOR 

2000 00 11 

I 

I 
1600 00 !! 

1200 00 

800 00 
I 

( 

400 00 11 

11 

Tl-1405.C_APV 

Tl-1419.C APV 

Tl-1421 .C APV 

Tl-1126.C APV 

O.OO I I I I I I I I I 

07:00:00 08:00:00 
5/11 /2016 5/11 /2016 

J . 1: 5.00 J ~ _ Zoom _J 

1655.43 x 5. J AVG 

*** 6. J AVG 

7•** 7. J AVG 

*1·* 8. 
I 

AVG 

Time at arrow: 

Tl-1427.C APV 

Fl-1753.C APV 

1 .. ** 

*** 

*** 

Ill HIC-1000.C APV *** 

~ -= 09:30:00 5/1 1/2016 _J 

I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 . 12:00:00 
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UN IT #1 TEMPERATURES 
1. : AVG iilll Tl-1405.C_APV ·k. :k ·.': 6.0 AVG 

2. AVG "" Tl-1419.C APV }.: } ;:·} .. 
6. J AVG 

3. I AVG .. Tl-1421 .C APV **-l• 7. AVG 

4. ~ AVG ~·'!1 Tl-1126.C APV **"'!: 8. j AVG :.-1 

* -f\:;I K)l ISE il\JLET Time at arrow: 

YJ 

lO 00 

too oo 1 

I 

,)00.00 I 

~00 00 

ii 
,I 
I 

Hist I 

Tl-1123.C_APV 

Tl-1427.C APV 

Fl-1753.C APV 

ITJC 

Info 
268.09 x 
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*** •1 HIC-1000.C_APV H~· 
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RECLAIMERS Hist j ~ Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

FIC-6103.C AOUTP­

FIC-6102.C AOUTP-

11-6102.C APV 

·Jr J: -k 

.. k** 

*** 

5. j 

6. J 

7. 

AVG ~ Fl2-6105.C APV *** 

AVG . I Fl2-6120.C APV •k** 

AVG fjl Fl2-6120-1.C APV *~·* 

4. I AVG I t l Zl-6121 .C APV *** a. o l AVG Ill Fl2-6103.C_APV 50.89 x 

*-BOILER WOOD FLOW Time at arrow: ~I . 09:30:00 5/11/2016 I~ 
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BLR #1 S02 & NOX Hist 
FIC-1753.C _AOUTP-

Info 
1. AVG ~ f AIC-801 O.C AOUTP-

2. ~ AVG I I AIC-801 O.C ASP 

3.0 AVG M AIC-801 O.C APV 

4. i AVG j i Sl-1345.C APV 

*** 5. I 

*1•* 6. j 

5.63 x 7. J 
*** 8. 1 

AVG 

AVG 

AVG 

AVG 

FIC-1753.C _ASP 

FIC-1753.C _APV •l Fl-1753.C APV 

*** 

**7• 

*** 
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ITJC 
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BLR #1 S02 & NOX Hist J Info 
1. ~ AVG I AIC-8010. C _AOUTP- ·t::k-}: 5. AVG r FIC-1753.C _AOUTP- *** 

2. I AVG I I AIC-801 O.C_ASP ** .'~ 6. I AVG i FIC-1753.C_ASP *** 

3. I AVG mLJ AIC-801 O.C APV *** 7. l AVG ' kJ FIC-1753.C _APV *** 

4.0 AVG ! j Sl-1345.C APV 245.1 4 x 8. J AVG •1 Fl-1753.C APV ?..·-·~* 

f r,1rr~PJ!.T rrr r Time at arrow: ~ - 15:15:00 5/1112016 ~ 
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11 
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BLR #1 S02 & NOX Hist 
FIC- 1753.C AOUTP-

Inf a 
1. ~ AVG I AIC-801 O.C AOUTP-

2. AVG I I AIC-801 O.C _ASP 

3. ~ AVG llBI AIC-8010.C_APV 

4. j AVG LJ Sl-1345.C APV 

......... 5. I 

*** 6. ~i 

*".\-* 7. 0 

*** 8. J 

AVG 

AVG 

AVG 

AVG 

FIC-1753.C ASP 

FIC-1753.C_APV 

• • Fl-1753.C APV 

**-A-

*** 

26.60 x 
*** 

i Nox LB/HR Time at arrow: ~ - 15: 15:00 5/1112016 _J~ 
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0 -- ·- - -- - ----

BLR #1 S02 & NOX Hist J _ Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

AIC-801 O.C_AOUTP­

AIC-801 O.C ASP 

AIC-8010.C_APV 

-.'~ k1. 5. j 

... '-'"' s. I 
-!dd. 7. ! 

AVG t FIC-1753.C AOUTP- ·k:** 

AVG l FIC-1753.C ASP *** l_j 

AVG till FIC-1753.C APV *** 

4. ~ AVG I Sl-1345.C_APV *** 8.0 AVG I II Fl-1753.C APV 33.43 x 

MMMONIA INJECTION FLOW Time at arrow: ~ ~ 15:15:0.0 5/11/2016 
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ITJC 
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STM FDW TG VALVE 4 Hist J Info 

1. 

2. 

3. 

AVG 

AVG 

AVG 

*'** 
,\-;\·.'· 

*-.';7. 

5. : AVG . 
6. J AVG 

1. I AVG 

LJ EX-MW.C APV *** 

1 Al-GOV4.C APV *** 

II FDl-2001.C APV **-A 

4. I AVG 

*NET MW 

60.00 

Fl-2040.C APV 

Fl-2001.C APV 

FDl-2001.C APV 

Fl-2006.C APV +.-~:·:): 8.0 AVG 

Time at arrow: 
•1 EX-N MW. C _APV 45.47 x 

_!} - 15:30:00 5/11/2016 _J ~ 

48.00 
~"'J·..__~~-~_,,.,,-,~f'·~~~~-./-....._~._...,_V'-/'·I°\/'-~_r-"''--.., 

36.00 

24.00 -11 
I 
I 

12.00 -11 
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STM FDW TG VALVE 4 Hist 

EX-MW.C_APV 

Info 
1. 0 AVG l;HJ.1 Fl-2040.C APV 

2. I AVG I I Fl-2001.C_APV 

3. J AVG II FDl-2001.C_APV 

4. J AVG ~~ Fl-2006.C APV 

206.67 x 5. I 

-:. -k1; 6. l 

*** 7. j 
7>-fo-:. 8. 

AVG 

AVG 

AVG 

AVG 

Al-GOV4.C APV 

FDl-2001.C_APV 

11_1 EX-NMW.C APV 

*-f.· 1.-

*** 

*** 

*** 

~ ~TM FL\N Time at arrow: ~ 15:30:00 5/11/2016 ~~ 
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UNIT #1 TEMPERATURES 
1. I AVG 

' 2. ~ AVG 

3. ! AVG 

4. o AVG * , '· 1:. r 'l\ -

lJ d:I 

1 :>OL•.uo 

H()U 00 

iUO UL 

Tl-1405.C APV 

Tl-1419.C APV 

Tl-142 '1.C APV 

Tl-1126.C APV 

*** 5. I AVG I 

*** 6. I AVG 

-/<** 7. J AVG 

845.87 x 8. J AVG 

Time at arrow: 

CDC 

Hist I Info 
~ 

Tl-1123.C APV *** 

Tl-1427.C APV *** 

Fl-1753.C APV *** 

• HIC-1000.C APV **'k 

~I _ 1s:oo:oo s11 112016 _J ~ 
'f 

II 0 00 I I I I I I I I I I I I I r-1 I I I I I I I I I I I I I I I I 
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UNIT #1 TEMPERATURES 
1. o AVG 

2. ~ AVG 

3. 

4. 

AVG 

AVG 

j::r·1 1D COMBUSfOR 

2000 00 

'1 

1600 00 11 

1200.00 

800.00 
' I 

Ii 
I 

I' 
400.00 I 

l 

Tl-1405. C _APV 

Tl-1419.C APV 

Tl-1421.C_APV 

Tl-1 126.C APV 

&. - - - ..,.. 

1630.79 x 5. j AVG 

*** 6. j AVG 

*** 7. j AVG 

*** _a. J AVG 

Time at arrow: 

i I 
0 00 - f i I I I I I I I I I I I I I I II f I I I I i f I i I I I I 
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CIJC 
0 -

UNIT #1 TEMPERATURES Hist 1 Info 
1. I AVG ~~ii Tl-1 405.C APV *** 5.0 AVG Tl-11 23.C_APV 287.45 x 

2. ! AVG [ i T l-14·19.C APV ·,\··l•* 6. 1 AVG _j Tl- ·1427. C _APV *** 

3. j AVG BIJ Tl-1421.C APV **"'~· 7. AVG I ~ Fl-1753.C_APV *** 

4. J AVG §TI Tl-1126.C APV ............ 
8. J AVG - ~ 

.I HIC-1000.C_APV *** 

* ~·3HOLLSE INLET Time at arrow: 18:00:00 5/11/2016 =-i ~ 
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RECLAIMERS 
1. 

2. 

3. 

AVG FIC-6103.C_AOUTP-

AVG L FIC-6102.C_AOUTP­

AVG II 11-6102.C APV 

-Jd;: -k 

-!. -k l. 

+.:+.:~k 

5. j 

6. I 

7. -

AVG 

AVG 

AVG 

Hist j 
f 12-6105.C APV 

Fl2-6120.C_APV 

Fl2-6120-1.C_APV 

CDC 

Info 
*** 

*** 

*** 

4. ~i AVG I l Zl-6121.C APV 

*BOILER WOOD FLOW 

*** 8.0 AVG • J f 12-6103.C APV 49. 72 x 

Time at arrow: ~ ~ 15:30:00 5/~ 1/2016 __ _J 
70.00 

60.00 

50.00 
1 ,r\· A f'-'-./\'f\ {\ · ~ 1v\l1 rl·, r-A!'1l.. . i 
lr-A, j ~·· V - \ ~~-..._ /'-'} '\ : . /'. ,-1-JV ~ ;/\}•(l)\J ' \ ¥~ : . V\'\ . (-'\Jf.J\ I 

I \,r./ \I -~ ,.J- \) i '\ ' \r:-i 
1 t1 : : V'\ ( · - " · · vv~ . . v'\iv . 

40.00 

30.00 

20.00 _Jr , I , I , , , I I I , , I , , , , I 

13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 
5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/20'16 

YJ . 1: 5.00 I~ _ Zoo!!' J _ Rese!._ j l...... R~~ume 
1 
~ ~ ---~ 49 o_!~69 _J !!:I !1:J 

0 . 
~ . 
~ 
I 

!\.) 
~ 



D - - -- _.. .. - - - --·-

BL R #1 S02 & NOX 
1. 

2. 

AVG 

AVG 

3. OJ AVG 

4. AVG 

AIC-801 O.C AOUTP­

AIC-801 O.C ASP 

AIC-801 O.C APV 

Sl-1345.C APV 

*** 5. l AVG 

*** 6. I AVG 

2.89 x 7. j AVG 

*~~* 8. j AVG 

ITJC 

Hist I Info 
~J 

I FIC-1753.C AOUTP- *** 

J 
I FIC-·1753.C_ASP *** 

FIC-1753.C APV *** ~· I 
111 Fl-1753.C APV *-!.:± 

* '"'J2 LB/HR 

40 00 

Time at arrow: ~ -- 11:40:00 5/11/2016 _J 

~ 

I 
i 

32 00 ll 
I 

24.00 jl 
·I ,, 

"16.00 11 

I 
i 

·1 
i 

8.00 1 
I 

II 

I· 
~·. /' 

.'1 -1 r I '
•.,, . \ 

~- I • 

t '' ... r l,1 

. •, •' \.• 

'" \ ·1, I'/) 
I I 

:\ 
~ I, · 1 

0.00 I I . r n I I I I I r l I I I I I I I I 1----i- ,--,- r- r-H I i -- , I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/11/2016 5/11 /2016 5/11 /2016 5/11 /2016 5/11 /2016 5/1 1 /2016 

1: 5.00 J ~ _ Zoom J _ R_!:set J Resume 1 ·<4~ ~ _ S. 45 of 169 _J ~ !'£.I 

0 . 
...Ji. . 
~ 
I 

N 
N 



o::JC 
D 

- . - --·- - ---- - - - --- - --- --
BLR #1 S02 & NOX Hist J Info I 

1. 

2. 

AVG 

AVG 

3. I AVG 

4. o AVG 

AIC-8010.C AOUTP­

AIC-801 O.C ASP 

AIC-801 O.C APV 

Sl-1345.C APV 

*** 

*** 
-Jo:+.:·.';: 

5. 

6. 

7. j 

AVG I FIC-1753. C _AOUTP-

AVG u FIC-1753.C _ASP 

AVG I ~ FIC-1753.C_APV 

262.25 x 8. J AVG _ • I Fl-1753.C _APV 

*** 
·/ddc 

*** 

*** * t~t'-;T~Jl·l- l[fDRl\i-- Time at arrow: ~ :.__ 11:40:00 511112016 :j £.J 

YJ 

')f Jf I I I 

I ~00 OQ 

~.liJO Ol 

oUO Ou 

.... OO UC 

I 

I 

11 

I 

I 

:I 
1, 
II 

11 
11 

I 

-.-

I 

' 11 
ti 

0 00 I -,.--~~~··~· ~---.--..--,-.----r--.----.----.----.-----~~--.----.-___, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 

1:_5.00 J ~ :.....~~~~ _J _ Reset J . ~es~e J ~ ~ -·· ~-45 ~)69 _1 £_J IT_J 

0 . 
~ . 
~ 
I 

N 
w 



D 
~-~ - - - .-

8 LR #1 802 & NOX 
1. r AVG 

2. j AVG 

• 3. ~ AVG 

AIC-801 O.C AOUTP­

AIC-801 O.C ASP 

AIC-801 O.C APV 

4. I AVG r I Sl-1345.C APV 

* AMMONIA INJECTION FLOW 

100.00 

80.00 

60.00 

*** 5. : AVG 

°""** 6. ; AVG 

*** 7. I AVG 

""*'~- a. a AVG 

Time at arrow: 

CDC 

Hist j Info 
r FIC-1753.C AOUTP- *** 

I 1 FIC-1753.C ASP *"1."* 

~I FIC-1753.C APV *** 

11.i Fl-1 753.C APV 26.17 x 

~J _ 11 :40:00 ?11112016~~ ~I 

40.00 

r-J\,... . .J\,/VVvv~'Vi/\~~.h\/\f\/"' ~J ~ , 

20.00 

0.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 

Vi - 1: 5.00_J 1hl _ Zoom j _ Reset _J Re_sume j ~ ::;11 __ S~ 46 of 169 _J k::.1 !±J 

0 . 
~ 

.s::a. 
I 

t-iJ 
.s::a. 



D - ..___ - -- - - - -

BLR #1 S02 & NOX 
1. I 

2. J 

3. 

4. J 

AVG 

AVG 

AVG 

AVG 

- AIC-801 O.C AOUTP-

AIC-801 O.C ASP 

AIC-801 O.C APV 

Sl-1345.C APV 

f: NOX LB/HR 

100 00 
·1 
I 
1 

80 00 --

j l 

60.00 i 
l 
I 

I 
40.00 - 11 

-• ;I {1 
1•! 'I 
· , •• • l1 f.' t•( 

20.QQ -·\I; 'r' 

1; ' 

.•. . ' f' 
r

1

l ( : .. i\ '} 
0 

,• ' '{' .. 'I I \ . '\ ' .. ' I ' '·. ·· i A "'' l • ·, I "' '·' I; 
t : '·' l _I ·-~: •, •' .•l 11: '1 I I I ... 

I 1,-, 

LDC 

Hist ~J Info 
*** 5. ! 

J AVG FIC-1753.C_AOUTP- *** 
•k·k* s. I AVG FIC-1753.C ASP *** 

*** 1. 0 AVG FIC-1753.C APV 24.13 x = -
*** 8. j AVG Ill Fl-1753.C APV *** 

Time at arrow: ~ -= 11:40:00 5/11/2016 _J J!::j 

'1 " · 

k. :1 \ (• \ i: 
1
1 

'· .. ~: I I ~. • , 
,' t./ 1 .• t,. ' 

. 
{ l· r·~ .... 1\. ,.. l '11• ,1 ,. { .l , I I \ I I '1 • 1 
• I I \ )' ~ I~ I - I '1 { ' _I I I/'-, I \ 

'._. \,J \ 1' l,1 •. ' '., .. t \1 
l· • 

:.. .·, l 
(• '1 I •, (1 J•" l 

0l I 1 t fl ,' I '' .. \t'I I I .. • 
11 

' '\ • 
1 I I ' ' t f ~ I · 

lf. , :· v· '· I , \.- .,/ ··~ 
I' I ·t 11 

i: ·~ 

0.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 
5/11 /2016 

!J _ 1: 5.00 _J .&J 

10:00:00 
5/11 /2016 

Zoom J 

11 :00:00 12:00:00 13:00:00 14:00:00 
5/11 /2016 5/11/2016 5/11 /2016 5/11/2016 

Reset _J _ Resume I ~ .:::1J S. 46 of 169 _J 12:.J ff' 
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~ . 
~ 
I 

N 
O'I 



o:JC 
D 

----·-~ 

STM FDW TG VALVE 4 Hist J Info 
1. I. AVG L:l#i Fl-2040.C APV *** 5. ! AVG EX-MV\/.C APV *** 

2 ~I AVG i Fl-2001.C APV 
...... ,..,.,.. 

6. J AVG . t Al-GOV4.C APV .t-fdc 

3. ! AVG l<: i FDl-2001 .C APV *1•1: 7. I AVG 
~~.J FDl-2001.C APV *** 

= -
4. I AVG FitJ Fl-2006.C APV *•'r'·}~ 8.0 AVG Ill EX-NMV\/.C APV 44.42 x 

-(NET MW Time at arrow: ~ . _ 11 :30:00 5/11/2016 _J 
60.00 

48.00 
;"' ... _,,,_.~~1''-vr'\. ........ _r-J\/'\.__._,//"'\..r-../'J~\..~--~-"vrv-v'°'/- ~~ 

36.00 

24.00 

12.00 

0.00 ---'I I I I I I I I I I I I I I i I I i f I I I i I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/1112016 5/11 /2016 5/11 /2016 5/1112016 5/1112016 5/11 /2016 

!_) 1: 1.00 j ~ ~ ~oom _J _ Reset _j _ Resume cl!j ~ :__ !_ 45of169 _j f:::.J UJ 
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~ . 
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I 
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en 



CDC 

STM FDW TG VALVE 4 Hist 
EX-MW.C_APV 

Info 
1. 0 AVG Fl-2040.C_APV 202.94 x 

2. j AVG Fl-2001.C APV *** 

3. J AVG FDl-2001.C APV *** 

4. AVG Fl-2006.C APV *** 

5. AVG 

6. j AVG 

7. I AVG 

8. j AVG 

Al-GOV4.C APV 

FDl-2001.C _APV 

• : EX-NMW.C_APV 

*** 

**-A 

*** 

-J;-k-k 

*.-. IM FUN Time at arrow: =!) - 11 :30:00 5/11/2016 

220.00 
·'r"\,·: • . r'·,. ,,. ". ..... . •.·., .r, - '..14' . 

. ' •.: . . ti•· ,fl 
\~···+.;· ... ..,. ~.r· 1.

1

, • r.... {'·""'' 
r'•·" '"" ' ·,-· I ' ' \ ,..,.,.,,.,, ~ 'J' . .\ ,'; •, J \• •. ,;.~h , 'ti( .... \1 r ·.... ·., , ,1.. •·• , r: " . ~yY • 

~.,,, <-! 

·175 00 Ji 

132.00 ' 

· I 
88.00 

I 
I . 
I I 

I 
44 00 

1 

O.OO I I I I I I I I I l I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/11 /2016 5/11/2016 5/11 /2016 5/1112016 5/1112016 5/11/2016 

!J 1: 1.00 1 .&I _ Zoom J _ Reset ..J _ Resume I <-N 1 ~ S. 45 of _:!!9 _J b:::J ~ 
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~ 
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I ......, 

........ 



* 

CDC 

UNIT #1 TEMPERATURES Hist j Info 
1. i AVG ~ii Tl-1405.C APV 7'7ck 5. 1 AVG II Tl-1 123.C APV *** 

2. I AVG ~l Tl-1419.C APV *** 6. j AVG : l Tl-1427.C APV *** ~ 

3. ! AVG B i T l-1421.C APV 
~~~ 

7. ~ AVG ti Fl-1753.C_APV -k*·k 

.. ' 

4.0 AVG ~'.~ Tl-11 26.C APV 841 .66 x 8. j AVG Ill HIC-1000.C APV *** 

I , , 
\ I . - l \ J -.J Time at arrow: ~ ~ 11:30:00 5/11/2016 _J -

yj 

l I l 

'l 
I "[)fl 1)(1 !1 

I. 11u (HJ 

100.UO 

I 
I 

!I 
'I 

00 I I I I 

09:00:00 
5/11 /2016 

1:5. 00 _J~ -. -

r-1 I I I I I I I I I I I I I I I I I I I I I I I I I 
10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 

5/11/2016 5/1112016 5/1112016 5/11/2016 5/11/2016 

Zoom 1 Reset _J _ Resume I _'l~ 1 .::-lJ _ S. 47 of 171 _J 1:.::1 
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I 
N 
00 



D - .- - - _., ~- ----

UNIT #1 TEMPERATURES 
1. 0 AVG ISJd1 

2. J AVG [J 
3. AVG r. 
4. J AVG ~ 

1. ID COMRUSTOR 

... 000 00 

'1600 00 

I 
1200.00 __. 

I 
I 

800.00 ; 

11 

400 00 

Tl- ·1405. C _APV 1635.90 x 5. AVG 

Tl-1 419.C APV *** 6. ' AVG 
.!, 

Tl-1421.C APV *1d: 7. ; AVG 

Tl-1126.C APV * ·k-tr 8. j AVG 

Time at arrow: 

' 

CIJC . ~----··-- -·- -- --

Hist _j Info 
c1 Tl-1123.C_APV *** 

-"-' 

1 

Tl-1427.C APV "** 1 
.__,j -
II Fl-1753.C APV -A-** 

•1 HIC-1000.C APV 
..6..-4-~ 

~J -·- 11 :30:00 5/11/2016 ~~J -~i 

0.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/1112016 5/11/2016 5/11/2016 5/11/2016 5/1112016 5/11/2016 

:!J . 1: 5.00 _J ~ ~ Zoom .J _ Reset _J .. Resume ~ :-!lJ ~ S. 4~ of 170 I kJ ri:.J 
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~ 

.i:. 
I 
~ 
(0 



CDC 
0 - - --- - - - - - - -- - - --

UN IT #1 TEMPERATURES Hist 1 Info 
1. ~ AVG r;v. : Tl-1405. C _APV *** 

2. 1 AVG r~:;J.~ Tl-1419.C_APV *** 

3. ~ AVG ~~ Tl-1421.C APV 
............... 

4. j AVG L!J Tl-1126.C APV *** 

5.0 AVG 

6. J AVG 

7. J AVG 

8. J AVG 

Tl-1 '123.C_APV 276.94 x 

~· Tl-1427.C APV 

Fl-1753.C_APV 

II HIC-1000.C APV 

-};;)o.-J, 

*** 

*** 

i \.(-,~ il-'l 1 r.; [ I i\J LET Time at arrow: ~ - 11 :30:00 5/11/2016 ~!j 
·~, 11 1 1.10 

4UO 00 

300 00 

llO 00 

100 00 

O.OJ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/1112016 5/11/2016 5/1112016 5/11/2016 5/11/2016 5/11/2016 

YJ . 1_: 5.00 J Qj _ ~oom J _ Reset _J _ Resume I ~ ~ S. 47of171 I ~ !1:..1 
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CDC 
D 

RECLAIMERS Hist 
f 12-6105.C APV 

Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

FIC-6103.C AOUTP­

FIC-6102.C AOUTP-

11-6102.C APV 

*** 5. J 

·~·};;': 6. J 

-1:*•\: 7. J 

AVG 

AVG 

AVG 

Fl2-6120.C APV 

Fl2-6120-1 .C_APV 

*7~-k 

*** 

*** 

4. ! AVG r I Zl-6121.C APV 

*-BOILER WOOD FLOW 

-:k-1:* 8.0 AVG 

Time at arrow: 

lllJ Fl2-6103.C_APV 47.06 x 

~ -~ · 11:30:00_5/1_1/2016 _J ·~ 

70.00 

60.00 

50.00 

I . . . 
i !~ }'-.. \ .,./h.,1\_ : ' /\i('\ \ /\1\f·J\ 
~-~·v\_/\j.f\j'v1 iJ\""\_ 

1
J V:' \j\ . r\ /'./ ' \ . ) ~/\/'' ;I -

i . V , ~\/ '' v\,.r-0 I · \;f' 
' . . 
I . I • 

40.00 

30.00 

20.00 I I ! I I I I I I I I I I I I I I ! I I I I I I I I ! I I I I 
09:00:00 10:00:00 11 :00:00 12:00:00 13:00:00 14:00:00 
5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/1112016 

VJ 1: 5.00 1 b!J ... Zoom _ _J .__ Reset _J . Re_sume !iJ ~ _ S. 45of169 _J ~ ~ 
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Appendix C.2 Unit 2 Data 

R141 3827 C-7 
~' ~q~,.1, R9~~ Oelta/1 

Ait C..01rtyS.....;.:•1. IM0<1KM'o'N 



Appendix C.2.1 Unit 2 Sample Location 

R1413827 C-8 



C.2.1-2 
Client: Desert View Power Date: 5/11/2016 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

--------119.0 

i 
47 

l 
A B c D E F 

Point No. Sample Point 
H (in.) 119.0 

1 4.7 17.7 

W (in .) 47.0 2 14.1 27.1 

3 23.5 36.5 
Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 
istance between points 9.40 

Stack Area (ft"2) 38.84 



Appendix C.2.2 Unit 2 HCL Data 

R1413827 C-9 
iiV\ :'1 ~~ ~. 1, 1\0 ~ .~ Delta!1. 

,,,;, a-lily M<Yio<H, in<«ponrtff 



11111111 
""'~s..-.-..---

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: May/() 2016 ? ~ 
RUN NO: /- /)") ' ( ~ 
OPERATOR: Mike Miller 
METER BOX NO: /ZJ~ c....IL.~ 
METER 6H@: /C.51... 
METER Yd: /.t;t;i.., 

STACK AREA, FT2
"""': --=38""'".8"-----­

TRAVERSE POINTS, MIN/POINT: 4x30 
6H= X6P: / 
Probe Cond1t1on, pre/post test: ~ 
Silica Gel Expanded, Y/N: no 
Filter Condition after Test: ~ 
Check Weigt:D/9 Y.. S? £2?2 S-:. C) 

l 

Point I Time 
D S-- I vt'1J 

'-t I v~ ~y 
·~ T vt, ~b 
t I v<r; 1.jt.. 
1 I CIC~ 

e"ll I u'05v 
l;fTZl~")) 
y I V'r'-f::.1 
1 I v'1 fJ i 
2 I thv<: 
I I (/} DPJ 

........ JI OV1 p., 
c:;- I 0'71< 
'i I /J) I lt 
J I c- '7 .J...J 
2. I {;"'}'2.1 

I f r:1 31 
Average: e..,~ O<i!-~ 

Meter 
Volume, ft3 

m.BY/a 
l~l.'1"7 J 
~Jil oOO 
tl<; /c.,c 
~lJC:.,.; <\I 
4CV'f../:][AJ 

0Dt' .7r,,,z 
fnl. v.I <:" 
f,1 ij. ~re,/ 
f:)/~·LJUV 
'6Z./ Yvv 
'(,;Z.,'-f. l I?() 
B 2'-f-100 
t21- ~ll) 
'?Jo. 3 7.< 
~~» . L/1"0 
. 'CJJ., /W 
t, ~J ·L/~IL 

6P 
in. H20 

/.D 
< 7(,., 

'U< 
<ho 

. /<..> 

).1 
I 'rJ 
Tu 
J./ 
l·D 

J t.) 

/. 0 

j . ~ 
• 11P 
/. l) 

) - HCL u L Page ) Of 2-
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: _________ _ 
BAROMETRIC PRESSURE: 2 "'\ . 9 J 
ASSUMED MOISTURE: ___ ----'-'12=·=-5 ______ _ 
PITOT TUBE COEFF, Cp: __ ___.0""".8"--;4 ______ _ 
PROBE ID NO/MATERIAL: # 6 2- Glass 
PROBE LENGTH: ~ 
NOZZLE ID NO/ MATERIAL: ?; ::;;:?; , 
NOZZLE DIAMETER: 7 /" 0 , ._ t..1 l 
FILTER NO/TYPE: Teflon Mat 
PRE-TEST LEAK RATE: : 4~ ·< 1...J CFM@ 1>. in. Hg. 
POST-TEST LEAK RATE:: CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: i7 0_ POST: 
CHAIN OF CUSTODY: SAMPL'f=CUSTODIAN _D_W __ 

6H 
in. H20 

TliJ 
1 . q., 
\ . \,., 
·r~ 
). 7.., 

f_ .O 
. 7 
·1 

2... · D 
} .Cf 

z .o 
2.. "-' 
7. -0 
f 'i 
']..a 

Stack 
Temp, °F 

~ 
L_'<.,\,/. 

'1<< 
3' )<::' 
<~0 

'<'<h 
1~L 

c; sl 
'.'.? <.. 7 
-'(-;J7 

7 

757 
·<:_ "Z I 
"t'·~"' 
,n·'\ 
~~( 

SAMPLER MM 
SAMPLE CUSTODIAN DW • 

Probe 
Temp, °F 

71o z. 
) (,,'C 

2.h'+ 
-'? {,,.. "' 

7&:> c::-

~ 
1...b4 
'7 ..,,c;-
/_(o-../ 
U( 

?G:>< 
') r .. ~ 
? .1.,< 
2~\.; 
Zf:./ 

Filter 
Temp, °F 

7 ~c; 
., 1-~ 

Ze-~ 
-:;;> "'("" 

'Zl:>~ 

? _ <e::::l-' . 
7 ho 
~2.b \ 
2C;( 
-'2..rov 

2.,G") 

Zr..-< 
?r~< 
2G>'< 
? ~'{ 

Imp. Out 
Temp, °F 

~ 
SI 

C7 
C7. 
.;-z_ 

<:Y. 
.::;';" 
<~ 
C:7~ 
<;"-Z.. 

S.3 
~I 

El 
rr 
'?( 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ o.1NH2so.voY't$goo. ? __ _ 

_2_ 0 .1 N H2S04 > 320G?>. I --­
_3_ Empty__.5-J2. ;J 5/ l/, 0 __ 
_ 4_ Silica Ge1_9/3. ;Tgg {. 8' __ _ 

-5" C . ..tJ r ,~....c......__ 

Total: ____ ------- ___ _ 

Meter Temp, °F 
In I Out 

Vacuum 
in. Ho. 

·-n I Iv '-/ . 
-""N-- I I l> '-.( 

7'1 I I I '-j- -, 

't',,u I 11 l...f. 

Cf'_,. / I -, z... 4 .. 

9'..1<J I ....., z.. I ,,1 
~I I '>:S I ¥. e<;- 1 -.:7z 1 v 
t::~I ~'fl Y 
~~11 rY I 9 

w I I'\ I 'f 
¥;'+I 70 I u 

t'7 ~ll-7-T~TJ 
'ff · I /tl Y 
~I I 7!! I V' 

I 

0 2 
% 

Pstatic 
in. H20 
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Delta~ 
IV°"*""' S.-- ftoo>-.iH 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: May 2016 
RUN NO: I - H '-I- UL... 

OPERATOR: Mike Miller 
METER BOX NO: /7'LV.:..) 
METER ~H@: J v•;k 
METER Yd: . .,~ z_ 

STACK AREA, FT2~: --=38~.8~---­
TRAVERSE POINTS, MIN/POINT: 4x30 
6H= __ X6P: 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, Y/N: _____ _ 
Filter Condition after Test: _____ _ 
Check Weigt: _________ _ 

Meter ~p 

Point Time Volume, ft3 in. H20 
~ h-~ oc-;~c; fl s"? <It: 7 .(.,b 

~ f,''1l.f) (...'-{2. ·l7v - "'l-. 
3 {JqLfl v-1c:;-1 IX> V,9) 
1. i'I 5 'b'-l'i.J -~ . /.o 
I 0'1 5"5 ~/()(.>U /. L) 

e,.,,J u'\5~ 'tX)'f .tJvv 

~ ,') /O J I tSi - '»o 1·3 
\j 'B11& 't.{)/ . ~ r,,c::- ). 2, 

J eo· f 1C:,l/,1 '00 J.n 
z OP-~ 't'fP'-f. ( ,, ' ;7 r,/) 
I 1017 tbl ~ov . IR1 

r .... p 10) Yi7b 2-\ / 
s /tf,Z, r,70 t..~ l - /D 
'f /(/ 2.. ~ 't7J, . 07( . 10 
I fl/ :Jl f575. lp1~ ~) 
'2. f v 1,S Y,]f:b-'-11;) 9'>0 
I /(/ f1 ti'b l . ~jt) . ~D 

Averaget'"'</ iv '-f ~ 

} - HCL lJ L-- Page ..-z_ Of <_ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: __________ _ Imp.# Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: __ ..._'l~C,_/-'--------
ASSUMED MOISTURE: ___ ~1=2~.5 ______ _ _1_ 0 .1N H2S04 
PITOT TUBE COEFF, Cp: ___ =0.""'8-'-4 ______ _ 
PROBE ID NO/MATERIAL: # Glass _2_ 0 1 N H2S04 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __________ _ _3_ Empty __ -------
NOZZLE DIAMETER: ____________ _ 
FILTER NO/TYPE: Teflon Mat _ 4_ Silica Gel ___________ _ 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAK RATE: :LI) . .<./\-- CFM@ 13 '< in. J-!~· / 
PITOT LEAK CHECK - PRE: POST: v"'/Pt/I 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN oi/J" 

SAMPLER MM 
SAMPLE CUSTODIAN OW Total: ____ ------- ----

~H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 

',. 7 130 2ro'-/ 2.(,~ c:::: l.j.. z:;s i:o <..{- -
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Della~ 
,...0..-,.W•••t;,u.~ 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breachinq 
DATE: May/c=2016 ~ 
RUN NO: c:IZ_- //((' - CQ_ 
OPERATOR: Mike Miller 
METER BOX NO: /1~\..JC.-j 
METER ilH@: /,<...2(q 
METER Yd: f wi... 

STACK AREA, FT2~: __ 3=8'"-".8=-----­
TRAVERSE POINTS, MIN/POINT: 4x30 
ilH= X ilP: / 
Probe Condition, pre/post test: i~ 
Silica Gel Expanded, YIN: "'- v 
Filter Condition after Test: o 1,._. 

Check Weigt: ....;::;:9 y S:: h 2 S:- C· ..- 7 

Meter ilP 
Point Time Volume, ft3 in. H20 

/ ~ /o~ ~~"' s;1 ./0 
'f I I v'/ '(; '(;'(, 'J-/)1..:> /, 7 (;> 
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) If <I "1.,/. tfbo J·b 
l fl<< qi '-f·zou I I 
f {/ <"? '7 ti Z,<-0 / I I 

Average:e..// >IP; V/lJ. \o)S 

L - HCL u '-- Page \ Of L 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: ___ ~~------
BAROMETRIC PRESSURE: 7/'1- '7J 
ASSUMED MOISTURE: ___ ~1=2-=5 ______ _ 

Imp.# Contents Post-Test - Pre-Test= Difference 

_1_ 0.1N H2S04 --1.11_7 ?/8, 9 __ _ 
PITOT TUBE COEFF, Cp: ___ =0-=84-=--------
PROBE ID NO/MATERIAL: # C c..._ Glass _2_ 0 .1NH2S042:{1L t;9/S __ _ 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: _ __._._=-'-'-------- _3_ Empty_ (. '2 Y-[ 62/. ~---
NOZZLE DIAMETER: ('.2 7- '-c C 
FILTER NO/TYPE: Teflon Mat 
PRE-TEST LEAK RATE:: 4 -<-'U1. CFM@ IS in. Hg. 
POST-TEST LEAK RATE:: CFM@ in. Hg. 
PITOT LEAK CHECK- PRE: v /~ POST: 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN _D_W __ 

_ 4_ SilicaGel_'1(6-( 9V0,3 __ _ 
_5('7-(/ .1 ,,//'-..~ 

SAMPLER MM 
SAMPLE CUSTODIAN OW Total: ______________ _ 

ilH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 Pstatic 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 

/·'5 ""J-t..h 2-'-'< ?C' bl '1/ 'i:/1 £.,/' t-:. t;,7 
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/.b 7J.7 7~~ Z~l/ S:-2.. f.12- t7 c.,t 
/. <.;-', J~/ ?L..C] 7~l::.'( <-Z 7-g b°l <./ 
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Della~ 
,.,..Q\IOl.l)-S..rv-tM, "'°°'l>OfO'l.cj 0.. ·- HCL ~ u '- Page L--- Of z.__, 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: l" Imp. #Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: 21· '7 2 
DATE: May[? 2016 ASSUMED MOISTURE: 12.5 _1_ 0 .1N H2S04 
RUN NO: -i._- H '- I - v 'L PITOT TUBE COEFF, Cp: 0.84 
OPERATOR: Mike Miller PROBE ID NO/MATERIAL: # Glass _2_ 0 .1N H2S04 
METER BOX NO: [_~-~2 PROBE LENGTH: 6' 
METER t.H@: !: .c;; 70 NOZZLE ID NO/ MATERIAL: _3_ Empty __ 
METER Yd: l 0 (.,-Z.... NOZZLE DIAMETER: 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: Teflon Mat _4_ Silica Gel 
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: CFM@ in. Hg. 
t.H= X t.P: POST-TEST LEAK RATE: :Loocej CFM@ "7:$ in. Hg. 
Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: 
Silica Gel Expanded , Y/N: CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 
Filter Condition after Test: SAMPLER MM 
Check Weigt: SAMPLE CUSTODIAN DW Tota l: 

Meter t.P t.H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 Pstatic 
Point Time Volume, ft3 in. H20 in . H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in . HQ. % in. HzO 
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Comments: 2. ' 
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De/Ill~ ,....Quoli!r._ ....... ..._ • ...i 5 HCL -vc/ Page \ Of L 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: 9 ( 1 Imp.# Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: __ _.2-~'?~7~7 _____ _ 
DATE: May 19 2016 ASSUMED MOISTURE: 12.5 _1_ 0 .1N H2S04 177.J f>/l. 0 __ _ 
RUN NO: "L_ - ;/ {( - ( ,';;? PITOT TUBE COE FF, Cp: 0.84 . 
OPERATOR: Mike Mj[er PROBE ID NO/MATERIAL: # G · 'l_ Glass _2_ 0 .1N H2S04~'1·l ?!>a.a __ _ 
METER BOX NO: I Z:hi) PROBE LENGTH: 6' 
METERt.H@: / , (,qfo. NOZZLEIDNO/MATERIAL: >l"'S°) _3_ Empty /j}? .L. G.:;;zJ>.t/ __ _ 
METER Yd: /.t-uz, NOZZLE DIAMETER: ..., . --z_ 't ~ 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: Teflon Mat _4_ Silica Gel_1.o<l. 5" ,3 2/. Cf_' __ _ 
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: ..!12,,,.,V CFM@ 10 in. Hg. -5C.-V'" 1~ 
t.H=-::::::::__ X t.P: / POST-TEST LEAK RATE: : CFM@ in. Hg. C~d _______________ _ 
Probe Condition, pre/post test: / / PITOT LEAK CHECK - PRE: POST: ___ P' 
Silica Gel Expanded, Y/N : ,A/ . CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 
Filter Condition after Test: ~ - ;~(7 rr-r~ SAMPLER MM 
Check Weigt: .?9V. <( /zcz '>:(> SAMPLE c_u_s_T_O~D=IA~N--D-W--
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CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: May 1..J 2016 . c/J :-i 
RUN NO: 5' ~/?fr - { J, oL 
OPERATOR: Mike Miller 
METER BOX NO: Ir- LV"-> 
METER ilH@: I C.1G.. 

METER Yd : I· vv<-
STACK AREA, FT2~: __ 3=8'"'-.8=-----­
TRAVERSE POINTS, MIN/POINT: 4x30 
ilH= __ X ilP: 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weigt: _________ _ 

Meter ilP 
Point Time Volume, ft3 in. H20 
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5- HCL - l)~ Page L Of 7 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE:'-------=-----
BAROMETRIC PRESSURE: 2- i . 11-' 

Imp. #Contents Post-Test - Pre-Test= Difference 

ASSUMED MOISTURE: ___ _.,,1=2=.5 ______ _ _1_ 0 .1N H2S04 
PITOT TUBE COEFF, Cp: ___ ~0.=84-'--------
PROBE ID NO/MATERIAL: # Glass _2_ 0 .1 N H2S04 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __________ _ _3_ Empty __ -------
NOZZLE DIAMETER: ____________ _ 
FILTER NO/TYPE: Teflon Mat _ 4_ Silica Gel _________ _ 
PRE-TEST LEAK RATE:: , CFM@ in . Hg. 
POST-TEST LEAK RATE: :Zc.'-"1--CFM@ I 'L in:N 
PITOT LEAK CHECK - PRE: POST: v::::::' 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN D.W 

SAMPLER MM 
SAMPLE CUSTODIAN OW Total: ____________ _ 

ilH Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
in. H20 Temp, °F Temo, °F Temo, °F Temp, °F In Out in. Ho. % in. H20 
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lie/ta/). ... ~--..~ c.v._,~ 4- HCL-Uc?? Page / Of L 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: ___ -"'9_0_1 
------ Imp. #Contents Post-Test- Pre-Test= Difference 

LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: __ ~_.._.<; __ .~..__ ____ _ 
DATE: May f .:> 2016 ASSUMED MOISTURE: ___ --:.1=2=.5 ______ _ _ 1_ O 1N H2S04/C"' ,;?9. 9' 2$ 'J', 5 __ _ 
RUN NO: L/ - 1-:e c... I ~ u--i.. PITOT TUBE COEFF, Cp: ___ ""'0."""84....__ _____ _ 
OPERATOR Mike Miller PROBE ID NO/MATERIAL: # 6' 'Z.. Glass 2 
METER BOX NO: / /·~ PROBE LENGTH: 6' - -
METER 11H@: TfO?w NOZZLE ID NO/ MATERIAL: 1- (..-c. I 5 t ">) _3_ 
METER Yd: f(,/.11., NOZZLE DIAMETER: ~· t L1 l> 

STACK AREA, FT2: 38.8 FILTER NOrrYPE: Teflon Mat 4 
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: ~-<CFM@ \$ in Hg. ~,;;? - -
t.H= __ Xt.P: ~ / POST-TESTLEAKRATE:: CFM@ in.Hg.-/ 
Probe Condition, pre/post test:,/// PITOT LEAK CHECK- PRE. ..,/d:=::i.. POST: __ _ 
Silica Gel Expanded, Y/N: ~// ' CHAIN OF CUS),9,DY. SAMfiUCU§TODIAN DW 
Filter Condition after Test: --==-'\.'?:er~ - Y>-v.1Z;/J-r-t;' !:'/V SAMPLER. __ -"M=M"'-----
Check Weigt:.-Jc/Yt/, SZ Z~· 0 c:./lc~ / /1/.v'P SAMPLE CUSTODIAN DW 

0 1N H2S04 ]'IC .1 rCV.O? ---
Empty_ 5J }) { z/3. !/__ __ 

Silica Gel_ fS)O. }$..;>S'. /> __ _ 
.....- 7 () _,..Jr 1v...L--.. 

Total: ____ ------- ----

02 j Pstatic 
% in. H20 

Comments: __________________ .f;#.JLJI!'------------------------------------ \'\ . 
~ . .,._ 
' °"=" 

Data sheet HCL 



~ 

' llf.,,{1 

Della~ 
A;. Qu..,/,.,,.~rvi< ...... CC>'ponol~ 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: May Io 2016 
RUN NO: '{·-- V{ c.. 1 - U 2--
0PERATOR: Mike Miller 
METER BOX NO: ;'/·wC.j 
METER 6H@: M8.,. 
METER Yd: ·""'-'"L 

STACK AREA, FT2~: __ 3=8~.8~---­
TRAVERSE POINTS, MIN/POINT: 4x30 
6H= ___ X6P: 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weigt: _________ _ 

Meter 6P 
Point .Time Volume, ft3 in. HzO 

s I/ 2-1 ) 2.-91. l// ,/i1 '!',! ...... 

+ /TJ.~ :,1 .i.,-77~ . YJo 
1 J)'l,~ I .1</.. tr.11 J 'fb 

2 l/ 'L, .,, 1-;1 C1K j. () 
( f'l 31 /l-/(/C1) /. ,") 

e~!J 'l L./) L/l1L11 _ 
\" 11---/'l, 71-.flf · 27, I· I 

"' 1 '-H-1 J L.l) . } l.{1_, j, () 

? 11s1 "~ 1$7.0C{ /(.) 
2 f7<«; 1~-IU) J. /) 
( h ~'1 :l/_7.Pl/ /'U 

eJ 19J01> l~(J.Lf.I).,.., 

s- I lLJo<, I Y,U ·/../'·ft/ - 11. 
-· '-/ l"l'U~ 1,l, '-l·vvJ ,7(,., 

1 1Lf1l1· I IRfP·ZoU ,/0 
?.. rivn fltf1J I (JlrlJ tn 
{ r•vz,.i nl· )"7:) -61 ) 

Average:tH iCOv"'i ~(J...) i'llf· I 

HCL Page Of 
WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: __________ _ Imp. #Contents Post-Test - Pre-Test= Difference 
BAROMETRIC PRESSURE: __________ _ 
ASSUMED MOISTURE: ___ ~1=2=.5 ______ _ _1_ 0.1N H2S04 
PITOT TUBE COE FF, Cp: __ ~0~.8~4 ______ _ 
PROBE ID NO/MATERIAL: # Glass _2_ 0.1N H2S04 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: __________ _ _3_ Empty __ ------
NOZZLE DIAMETER: ____________ _ 
FILTER NO/TYPE: Teflon Mat _ 4_ Silica Gel __________ _ 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAK RATE: :~CFM@ f 1 ~~ 
PITOT LEAK CHECK - PRE: POST:£/ / 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN_~~-

SAMPLER MM 
SAMPLE CUSTODIAN OW Total: ___________ ----

6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 Pstatic 
in. HzO Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 
/.q,_ -s"i~ 2G:> fJ ZG7 ~2- /tJZ.., 77 < 
!- ~ ~ i.../C., 2<.,... l i--0"/ c, I /0,5 /¥1;1 (: 

/.17 Z<./~ "7 r.- i.:.. 7,1,..,<;_ c:<: /?'5 /9-. ~ 
2-7 )YI 't-(, I .-; r_( .::; ( /oS- Cjf, < 
/7_./,... ·-Ll.f'J 2-hi ~y c,;., /;;v "it .::;-

7·'-f -Y--11 2&\ 7 (P'h CCo /0) tJV ~ 
7 .?· .-z., ""c> )r_??, ? c,·-, -<::L /()0 Ci~ -) 

7 .z_. -s<O '7 t.., I Vo'7 ~7 j(Jl::> /'!)' ~ 
7 .. -z, -~I../<) ?.h) 7_7(.) ~0 lvfo '!" tr,. ~ 
'2 . 7-. ·-s~o -;_c-~7 /'/O SY-~ /u0 /-c, "-.,, 

)'/ "2.. l-1'1 7AC.. ?..Vi"! ~ !(.,) ~r,, -c: 
/-1 - z,<o /(..,,'.') -zc.~ <:.7 , /U') CJS C:" 

J.'S "\ ~,() Jib ) { ,.,(.,; '.. "<'. h'S '11 '\ / 

I .ft:i SLfl I . bl ') (,I £', /t.1 5 ~17 ) 
1 )·If 'l_wt-i 

2 '°' -Z~)'" C::,'-/ 10< 7~ ~ 

Comments: L.... 

Data sheet HCL 

('°'\ 
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g) 

dP 

1.00 

0.96 
0.85 

0.80 

0.70 
110 
1.00 
1.00 
1.10 
1.00 
1.00 

1.00 
1.00 

0.96 
1.00 
0.86 

0.86 

0.88 
1.00 
1.00 
1.30 

1.30 
1.00 
0.78 

0.63 
0.70 
0.70 
0.71 
0.80 

0.80 

;ure (iwg) 

>erature (F: 
pcrature (F) 
me (acf) 
ume (ml) 

1-HCL-Unit 2 
(dP)" 5 dH 

1.000 

0.980 
0.922 

0.894 

0.837 
1.049 
1.000 

1.000 
1.049 
1.000 
1.000 

1.000 
1.000 
0.980 
1.000 
0.927 

0.927 
0.938 
1.000 

1.000 
1.140 
1.140 

1.000 
0.883 
0.794 
0.837 
0.837 
0.843 

0.894 
0.894 

0.9194 

0.919 

1.847 

334.433 
83.333 
86.454 
279.800 

1.90 
1.80 
1.60 

1.50 
1.30 
2.00 

1.90 

1.90 
2.00 

1.90 
2.00 
2.00 
2.00 
1.90 
2.00 

1.70 

1.70 
1.80 
2.00 

2.00 

2.60 
2.60 
2.00 
1.70 
1.40 
1.50 

1.50 

1.60 

1.80 
1.80 

1.847 

Meter Vol 
794.846 

881.300 
86.454 

Ts 

334 

334 

335 

335 
336 

336 

336 
337 
337 
336 
337 
337 
336 
335 
335 

336 
336 
335 

335 
335 
331 
33 1 
332 
331 
332 

333 
333 

333 
332 
332 

334.4 

Imp 

1040.5 

737.0 
517.8 
913.9 

71 
74 

79 

80 
81 

80 
81 
83 
83 
83 
80 
84 
86 
9I 

91 

85 
9I 

91 

93 
94 
92 
95 
95 
96 

95 

92 
94 

94 
94 
94 

Tm 

83.3 

70 
70 

71 

71 
72 

72 
73 
73 
74 
74 
75 
76 
77 

78 

78 
80 
81 

82 
82 
83 
82 

85 

86 
87 

87 
87 
88 
88 
88 

88 

Average 

dP 

5 0.70 

4 0.70 

3 0.70 
2 0.80 

I 0.80 

5 1.00 
4 0.97 
3 0.85 
2 0.85 
I 0.70 
5 1.00 

4 1.00 
3 1.00 

2 1.10 
1. 10 

5 1.00 

4 1.00 

3 1.00 
2 0.93 

1.00 
5 0.85 
4 0.85 

3 0.93 
2 0.93 

1.00 
5 I. IO 
4 I. IO 
3 1.00 
2 I. IO 

I. I 0 

2-HCL-Unit 2 
(dP)".5 dH Ts 

0.837 

0.837 
0.837 

0.894 

0.894 
1.000 
0.985 

0 922 
0.922 

0.837 
1.000 
1.000 
1.000 
1.049 
1.049 

1.000 

1.000 
1.000 

0.964 

1.000 
0.922 
0.922 
0.964 
0.964 
1.000 
1.049 

1.049 

1.000 
1.049 
1.049 

150 
1.50 
1.50 

1.80 
1.80 
2.30 
2.20 

2.00 

2.00 
1.60 
2.30 
2.30 
2.30 
2.50 
2.50 

2.30 
2.30 
2.30 

2.10 

2.30 
2.00 
2.00 
2.10 
2.10 

2.30 
2.50 
2.50 

2.30 
2.50 
2.50 

336 
336 

336 

337 
337 
337 

336 
338 
340 
341 
341 
341 
342 
342 

34I 

342 
343 

341 

341 
342 
341 
341 
341 
341 

341 

342 
342 
342 
344 

345 

0.934 1 2.140 340.3 
Imp 

800.9 

677.1 
514.6 

886.8 

239.6 Delta P (iwg) 0.934 
Meter Vol Imp 

885.537 997.9 
981 .072 743.6 
95.535 624.3 

59.9 Meter Pressure (iwg) 2.140 

3.2 Stack Temperature (F 340.333 
27.1 Meter Temperature (F: 92.767 966.1 

50 -50.0 Meter Volume (acf) 95.535 
279.8 Liquid Volume (ml) 309.400 

91 
91 

9 1 
92 
93 

9 1 

9 1 
93 
95 
97 
94 
96 
97 

98 
98 
95 

97 

98 
98 
98 
97 

97 

98 
98 
98 
97 
97 

98 

99 
99 

Tm 

89 

89 

89 
89 

89 
84 
84 
86 
88 
90 
90 
90 

90 
91 
91 
91 

91 
91 
91 
91 

91 

91 
91 
91 
91 
91 
91 

91 
91 
91 

92.8 

Imp 

718.9 

691.5 
621.8 
940.3 

50 

279.0 

52. I 
2.5 

25.8 
-50.0 
309.4 

0 
N 

I 
~ 

0 



dP 

5 1.00 

4 0.96 

3 0.85 

2 0.85 
I 0.74 

5 1.00 

4 1.00 

3 1.00 

2 1.00 

I 0.98 

5 1.00 

4 1.00 

3 1.00 

2 0.95 

0.95 

5 0.86 

4 0.86 

3 0.87 

2 1.00 

1 1.00 

5 1.00 

4 1.00 

3 1.10 

2 1.10 

1.00 

5 0.70 

4 0.70 

3 0.71 

2 0.83 

0.83 

Average 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F 

Meter Temperature (F 
Meter Volume (act) 

Liquid Volume (ml) 

3-HCL-Unit 2 

(dP)" .5 dH Ts 

l.000 

0.980 

0.922 

0.922 

0.860 

1.000 

1.000 

1.000 

1.000 

0.990 

1.000 

1.000 

1.000 

0.975 

0.975 

0.927 

0.927 

0.933 

1.000 

1.000 

1.000 

1.000 
1.049 

1.049 

1.000 

0.837 

0.837 

0.843 

0.911 

0.911 

2.30 

2.20 

2.00 

2.00 

1.70 

2.30 

2.30 

2.30 

2.30 

2.20 

2.30 

2.30 

2.30 

2.20 

2.20 

2.00 

2.00 

2.00 

2.30 

2.30 

2.30 

2.30 

2.50 

2.50 

2.30 

1.60 

1.60 

1.60 

1.90 

1.90 

340 

346 

345 

346 

345 

346 

346 

345 

345 

346 

347 

347 

346 

347 

346 

348 

348 

348 

347 

347 

346 

346 

346 

346 

348 

350 

350 

349 

349 

349 

0.9246 2.133 346. 7 

0 .925 

2.133 

346.667 

95.383 

96.669 

319.5 

Meter Vol Imp 

982.100 977.7 

1078.769 849.6 

96.669 630.2 

900.5 

91 

94 

96 

98 

98 

96 

96 

100 

100 

100 

97 

98 

99 

99 

99 

97 

100 

100 

100 

100 

98 

99 

100 

IOI 
101 

97 

97 

99 

99 

100 

Tm 

95.4 

90 

9 1 

9 1 

91 

9 1 

9 1 

92 

92 

92 

93 

92 

92 

92 

92 

93 

93 

93 

94 

94 

94 

93 

93 

93 

94 

93 

93 

93 

92 

93 

94 

Average 

dP 

5 1.00 

4 0.96 

3 0.87 

2 0.87 

I 0.75 

5 1.10 

4 1.00 

3 1.00 

2 1.00 

I 1.00 

5 1.00 

4 1.00 

3 1.00 

2 0.96 

I 1.00 

5 0.86 

4 0.86 

3 0.86 

2 1.00 

I 1.00 

5 1.10 

4 1.00 

3 1.00 

2 1.00 

1.00 

5 0.76 

4 0.76 

3 0.70 

2 0.80 

0.80 

Imp 

719 

770.2 

627.4 

871.9 

258.7 Delta P ( iwg) 

50 

79.4 Meter Pressure ( iwg) 

2.8 Stack Temperature (F 
28.6 Meter Temperature (F 
-50.0 Meter Volume (acf) 

319.5 Liquid Volume (ml) 

4-HCL-Unit 2 

(dP)".5 dH Ts 

1.000 

0.980 

0.933 

0.933 

0.866 

1.049 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

0.980 

1.000 

0.927 

0.927 

0.927 

1.000 

1.000 

1.049 

1.000 

1.000 

1.000 

1.000 

0.872 

0.872 

0.837 

0.894 

0.894 

2.30 

2.10 

1.90 

1.90 

1.70 

2.40 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.10 

2.20 

1.90 

1.90 

1.90 

2.20 

2.20 

2.40 

2.20 

2.20 

2.20 

2.20 

1.70 

1.70 

1.50 

1.80 

1.80 

346 

346 

346 

347 

347 

348 

348 

348 

348 

349 

349 

349 

349 

348 

348 

349 

349 

349 

349 

349 

349 

350 

350 
349 

350 

349 

350 

350 

349 

349 

0.9306 2.060 348.5 

Meter Vo Imp 

0.931 79.748 1029.9 

2.060 174.6 746.9 

348.533 94.852 518.1 

99.733 858.3 

94.852 

300.4 

94 

98 

98 

98 

100 

99 

JO I 
103 

103 

105 

100 

104 

104 

104 

106 

102 

105 

105 

105 

106 

103 

106 

106 

106 

106 

103 

105 

105 

105 

105 

Tm 

99.7 

Imp 

789.5 

671.2 

513.4 

828.7 

50 

93 

93 

93 

94 

95 

94 

94 

94 

95 

95 

97 

96 

96 

96 

97 

97 

97 

98 

98 

98 

98 

98 

98 

98 

98 

98 

99 

99 

99 

99 

240.4 

75.7 

4.7 

29.6 

-50.0 

300.4 

(") 

N 
I 
~ 

~ 



Appendix C.2.3 Unit 2 02, C02 Data 

R1413827 C-10 



C.2.3-2 

Date Time 02% C02% 
5/ 10/2016 7:28 18.99 18.62 
5/10/2016 7:291 18.97 18.63 IHigh 
5/1 0/2016 7:30 15.56 14.78 
5/10/2016 7:31 10.87 10.35 
5/10/2016 7:32 10.84 10.36 
5/10/2016 7:331 10.84 10.35 IMid 
5/10/2016 7:34 3.93 3.35 
5/10/2016 7:35 0.07 0.06 
5/10/2016 7:361 0.06 o.os lzero 
5/10/2016 7:37 5.96 9.66 
5/10/2016 7:38 8.32 11.96 
5/10/2016 7:39 8.65 11.65 
5/10/2016 7:40 8.82 11.46 
5/10/2016 7:41 8.75 11.58 
5/10/2016 7:42 8.93 11.34 
5/10/2016 7:43 8.57 11.74 
5/10/2016 7:44 8.36 11 .92 
5/10/2016 7:45 9.22 11 .05 
5/10/2016 7:46 9.01 11 .33 
5/10/2016 7:47 8.36 11 .96 
5/10/2016 7:48 7.74 12.60 
5/10/2016 7:49 10.07 10.71 

5/10/2016 ?:sol 10.74 10.32 102 C02 Bias 
5/10/2016 7:51 1.43 0.83 
5/10/2016 7:521 0.06 0.06 !zero Bias 
5/10/2016 7:53 2.19 3.53 
5/10/2016 7:54 8.39 11.81 
5/10/2016 7:55 8.41 11.88 
5/10/2016 7:56 9.10 11.16 
5/10/2016 7:57 8.54 11.76 
5/10/2016 7:58 8.80 11.48 
5/10/2016 7:59 9.09 11.13 
5/10/2016 8:00 9.20 11.21 
5/10/2016 8:01 8.37 11.90 
5/10/2016 8:02 8.39 11 .94 
5/10/2016 8:03 8.61 11 .63 
5/10/2016 8:04 9.38 10.87 
5/10/2016 8:05 8.92 11.40 
5/10/2016 8:06 9.12 11 .16 
5/10/2016 8:07 8.39 11.93 
5/10/2016 8:08 8.50 11.78 
5/10/2016 8:09 8.57 11 .72 
5/10/2016 8:10 8.67 11 .59 
5/10/2016 8: 11 9.51 10.79 
5/10/2016 8:12 7.99 12.37 
5/10/2016 8:13 8.21 12.04 



C.2.3-3 

5/10/2016 8:14 8.82 11.48 
5/10/2016 8:15 8.36 11.96 
5/10/2016 8:16 8.37 11 .85 
5/10/2016 8:17 8.45 11 .89 
5/10/2016 8:18 9.08 11 .12 
5/10/2016 8:19 9.72 10.65 
5/10/2016 8:20 9.30 11 .00 
5/10/2016 8:21 9.14 11 .20 
5/10/2016 8:22 7.93 12.40 
5/10/2016 8:23 8.96 11 .30 
5/10/2016 8:24 8.63 11 .69 
5/10/2016 8:25 9.48 10.79 
5/10/2016 8:26 9.41 10.92 
5/10/2016 8:27 8.40 11.91 
5/10/2016 8:28 8.26 12.00 
5/10/2016 8:29 8.92 11 .36 
5/10/2016 8:30 8.87 11 .39 
5/10/2016 8:31 9.28 11.03 
5/10/2016 8:32 8.67 11 .64 
5/10/2016 8:33 8.17 12.11 
5/10/2016 8:34 8.87 11.40 
5/10/2016 8:35 8.97 11.30 
5/10/2016 8:36 8.99 11 .28 
5/10/2016 8:37 9.41 10.89 
5/10/2016 8:38 8.54 11 .78 
5/10/2016 8:39 8.48 11 .78 
5/10/2016 8:40 8.83 11.48 
5/10/2016 8:41 9.03 11 .32 
5/10/2016 8:42 8.74 11 .53 
5/10/2016 8:43 8.52 11.83 
5/10/2016 8:44 8.36 11 .92 
5/10/2016 8:45 8.41 11 .91 
5/10/2016 8:46 8.15 12.14 
5/10/2016 8:47 8.34 11 .95 
5/10/2016 8:48 8.84 11 .45 
5/10/2016 8:49 9.47 10.82 
5/10/2016 8:50 9.05 11 .34 
5/10/2016 8:51 8.56 11 .73 
5/10/2016 8:52 8.08 12.24 
5/10/2016 8:53 8.15 12.11 
5/10/2016 8:54 8.63 11 .66 
5/10/2016 8:55 8.41 11.87 
5/10/2016 8:56 8.76 11.50 
5/10/2016 8:57 8.28 12.01 
5/10/2016 8:58 8.87 11 .37 
5/10/2016 8:59 8.76 11 .56 
5/10/2016 9:00 9.23 11 .04 
5/10/2016 9:01 9.04 11 .27 
5/10/2016 9:02 8.56 11.77 



C.2.3-4 

5/10/2016 9:03 8.32 11.94 
5/10/2016 9:04 8.50 11.75 
5/10/2016 9:05 8.91 11.36 
5/10/2016 9:06 9.25 11.02 
5/10/2016 9:07 8.77 11.55 
5/10/2016 9:08 8.74 11 .53 
5/10/2016 9:09 8.43 11.85 
5/10/2016 9:10 9.35 10.93 
5/10/2016 9: 11 9.03 11.28 
5/10/2016 9:12 9.10 11.16 
5/10/2016 9:13 9.60 10.64 
5/10/2016 9:14 8.96 11 .36 
5/10/2016 9:15 9.22 11.11 
5/10/2016 9:16 8.33 11.94 
5/10/2016 9:17 8.45 11.84 
5/10/2016 9:18 8.49 11.72 
5/10/2016 9:19 8.94 11 .32 
5/10/2016 9:20 9.11 11.17 
5/10/2016 9:21 8.75 11 .54 
5/10/2016 9:22 8.34 11 .93 
5/10/2016 9:23 8.98 11 .22 
5/10/2016 9:24 8.47 11.83 
5/10/2016 9:25 8.64 11.60 
5/10/2016 9:26 8.30 11.97 
5/10/2016 9:27 8.46 11.79 
5/10/2016 9:28 8.52 11 .72 
5/10/2016 9:29 8.39 11.82 
5/10/2016 9:30 8.84 11.43 
5/10/2016 9:31 9.10 11.13 
5/10/2016 9:32 8.88 11.35 
5/10/2016 9:33 8.83 11.44 
5/10/2016 9:34 8.26 12.01 
5/10/2016 9:35 8.68 11.53 
5/10/2016 9:36 8.55 11.69 
5/10/2016 9:37 8.65 11.65 
5/10/2016 9:38 8.21 12.02 
5/10/2016 9:39 8.44 11.81 
5/10/2016 9:40 8.65 11.59 
5/10/2016 9:41 8.44 11 .82 
5/10/2016 9:42 8.63 11 .60 
5/10/2016 9:43 8.76 11 .53 
5/10/2016 9:44 8.40 11 .79 
5/10/2016 9:45 8.83 11.47 
5/10/2016 9:46 8.68 11 .53 
5/10/2016 9:47 8.48 11 .79 
5/10/2016 9:48 8.63 11 .60 
5/10/2016 9:49 8.39 11.87 
5/10/2016 9:50 8.38 11.83 
5/10/2016 9:51 8.71 11 .53 



C.2.3-5 

5/10/2016 9:52 9.49 10.73 
5/10/2016 9:53 9.74 10.51 
5/10/2016 9:54 10.24 10.03 
5/10/2016 9:55 10.82 9.42 
5/10/2016 9:56 11 .98 8.34 
5/10/2016 9:57 11 .32 9.04 
5/10/2016 9:58 11.59 8.74 
5/10/2016 9:59 11 .13 9.20 
5/10/2016 10:00 11 .02 9.32 
5/10/2016 10:01 10.70 9.66 
5/10/2016 10:02 10.63 9.71 
5/10/2016 10:03 10.50 9.86 
5/10/2016 10:04 10.32 9.97 
5/10/2016 10:05 9.87 10.38 
5/10/2016 10:06 9.69 10.61 
5/10/2016 10:07 9.44 10.81 
5/10/2016 10:08 9.17 11.05 
5/10/2016 10:09 9.29 10.98 
5/10/2016 10:10 9.23 10.98 
5/10/2016 10:11 9.04 11.18 
5/10/2016 10:12 9.21 11.00 
5/10/2016 10: 13 9.06 11.17 
5/10/2016 10:14 8.45 11.82 
5/10/2016 10:15 7.91 12.28 
5/10/2016 10:16 8.37 11.84 
5/10/2016 10:17 8.15 12.09 
5/10/2016 10:18 8.96 11 .22 
5/10/2016 10:19 8.69 11 .52 
5/10/2016 10:20 8.93 11 .28 
5/10/2016 10:21 8.91 11.34 
5/10/2016 10:22 8.49 11 .73 
5/10/2016 10:23 8.35 11 .84 
5/10/2016 10:24 8.72 11.49 
5/10/2016 10:25 8.45 11 .75 
5/10/2016 10:26 8.56 11.67 
5/10/2016 10:27 8.62 11.56 
5/10/2016 10:28 9.32 10.95 
5/10/2016 10:29 8.38 11.81 
5/10/2016 10:30 8.47 11.74 
5/10/2016 10:31 9.13 11.04 
5/10/2016 10:32 9.08 11.18 
5/10/2016 10:33 9.15 11 .12 
5/10/2016 10:34 7.80 12.48 
5/10/2016 10:35 7.50 12.72 
5/10/2016 10:36 8.53 11 .63 
5/10/2016 10:37 8.42 11.81 
5/10/2016 10:38 8.40 11 .84 
5/10/2016 10:39 8.61 11 .61 
5/10/2016 10:40 8.48 11 .73 



C.2.3-6 

5/10/2016 10:41 9.18 11.01 
5/10/2016 10:42 9.40 10.87 
5/10/2016 10:43 8.68 11.50 

1-HCL U2 02 C02 Avera~ 8.92 11.35 I 
5/10/2016 10:44 2.63 2.61 

5/10/2016 10:451 0.05 0.06 lzero Bias 
5/10/2016 10:46 6.35 6.67 

5/10/2016 10:471 10.66 10.25 102 C02 Bias 
5/10/2016 10:48 2.75 2.28 

5/10/2016 10:491 0.04 o.o5 IZero 
5/10/2016 10:50 8.58 8.36 

5/10/2016 10:51l 10.72 10.28 ISpan 
5/10/2016 10:52 8.98 11 .55 
5/10/2016 10:53 8.33 11 .96 
5/10/2016 10:54 8.25 12.04 
5/10/2016 10:55 8.61 11.70 
5/10/2016 10:56 8.79 11.49 
5/10/2016 10:57 8.85 11.44 
5/10/2016 10:58 9.05 11.23 
5/10/2016 10:59 8.80 11.53 
5/10/2016 11 :00 8.93 11.37 
5/10/2016 11 :01 8.37 11 .96 
5/10/2016 11 :02 8.19 12.11 
5/10/2016 11 :03 8.86 11.44 
5/10/2016 11 :04 8.80 11.53 
5/10/2016 11 :05 8.73 11.56 
5/10/2016 11 :06 8.69 11.64 
5/10/2016 11 :07 8.52 11.79 
5/10/2016 11 :08 8.79 11.52 
5/10/2016 11 :09 9.62 10.70 
5/10/2016 11: 10 9.04 11.33 
5/10/2016 11: 11 8.73 11.58 
5/10/2016 11: 12 9.26 11.09 
5/10/2016 11: 13 8.72 11 .55 
5/10/2016 11: 14 8.66 11.66 
5/10/2016 11: 15 8.53 11 .80 
5/10/2016 11: 16 8.46 11 .83 
5/10/2016 11: 17 8.39 11.91 
5/10/2016 11: 18 8.01 12.30 
5/10/2016 11: 19 8.78 11 .48 
5/10/20 16 11 :20 8.55 11 .75 
5/10/2016 11 :21 8.60 11.70 
5/10/2016 11 :22 8.29 12.04 
5/10/2016 11 :23 8.68 11 .54 
5/10/2016 11 :24 8.93 11.36 
5/10/2016 11 :25 8.52 11.80 
5/10/2016 11 :26 8.13 12.18 
5/10/2016 11 :27 8.23 12.02 



C.2.3-7 

5/10/2016 11 :28 8.67 11 .61 
5/10/2016 11 :29 8.97 11 .29 
5/10/2016 11 :30 9.09 11 .18 
5/10/2016 11 :31 8.91 11.42 
5/10/2016 11 :32 8.92 11 .33 
5/10/2016 11 :33 8.93 11.40 
5/10/2016 11 :34 8.49 11 .82 
5/10/2016 11 :35 9.20 11 .03 
5/10/2016 11 :36 8.73 11 .60 
5/10/2016 11 :37 9.15 11 .13 
5/10/2016 11 :38 8.93 11 .36 
5/10/2016 11 :39 8.30 12.02 
5/10/2016 11 :40 8.53 11 .74 
5/10/2016 11 :41 8.38 11 .93 
5/10/2016 11 :42 8.03 12.23 
5/10/2016 11 :43 8.51 11 .78 
5/10/2016 11 :44 8.31 11 .96 
5/10/2016 11 :45 8.78 11 .51 
5/10/2016 11 :46 9.03 11 .23 
5/10/2016 11 :47 8.80 11 .51 
5/10/2016 11 :48 8.28 12.01 
5/10/2016 11 :49 8.54 11 .75 
5/10/2016 11 :50 9.28 10.98 

1-HG-U2 02 C02 Averag~ 8.84 11.43 I 
5/10/2016 11 :51 9.20 11 .12 
5/10/2016 11 :52 8.66 11.66 
5/10/2016 11 :53 8.63 11.63 
5/10/2016 11 :54 8.55 11 .74 
5/10/2016 11 :55 8.57 11 .72 
5/10/2016 11 :56 9.31 10.95 
5/1 0/2016 11 :57 8.75 11 .58 
5/10/2016 11 :58 8.11 12.19 
5/10/2016 11 :59 8.88 11.40 
5/1 0/2016 12:00 8.51 11 .83 
5/10/2016 12:01 8.12 12.20 
5/10/2016 12:02 8.19 12.03 
5/10/2016 12:03 9.18 11.10 
5/10/2016 12:04 9.30 11 .02 
5/10/2016 12:05 9.21 11 .10 
5/10/2016 12:06 9.00 11 .29 
5/10/2016 12:07 9.02 11 .30 
5/10/2016 12:08 9.34 10.97 
5/10/2016 12:09 9.25 11 .01 
5/1 0/2016 12:10 8.77 11.58 
5/10/2016 12: 11 8.25 12.03 
5/10/2016 12:12 8.51 11 .78 
5/10/2016 12:13 7.94 12.36 
5/10/2016 12:14 8.36 11 .85 
5/10/2016 12:15 8.91 11 .39 



C.2.3-8 

5/ 10/2016 12:16 8.77 11 .53 
5/10/2016 12:17 7.85 12.48 
5/10/2016 12:18 8.14 12.08 
5/10/2016 12:19 8.54 11.77 
5/10/2016 12:20 8.84 11.37 
5/10/2016 12:21 8.72 11.58 
5/10/2016 12:22 8.86 11.42 
5/10/2016 12:23 8.97 11.31 
5/10/2016 12:24 8.05 12.23 
5/10/2016 12:25 8.32 11.90 
5/10/2016 12:26 8.75 11 .53 
5/10/2016 12:27 9.02 11.22 
5/10/2016 12:28 8.52 11 .73 
5/10/2016 12:29 8.63 11 .63 
5/10/2016 12:30 8.69 11 .57 
5/10/2016 12:31 7.90 12.37 
5/10/2016 12:32 8.26 11 .99 
5/10/2016 12:33 8.21 11 .99 
5/10/2016 12:34 8.36 11 .88 
5/10/2016 12:35 9.48 10.76 
5/10/2016 12:36 9.07 11 .19 
5/10/2016 12:37 9.02 11 .22 
5/10/2016 12:38 9.10 11 .1 8 
5/10/2016 12:39 8.68 11.53 
5/10/2016 12:40 9.05 11.19 
5/10/2016 12:41 9.11 11.14 
5/10/2016 12:42 8.62 11.65 
5/10/2016 12:43 8.28 11.99 
5/10/2016 12:44 8.27 11.97 
5/10/2016 12:45 8.56 11.70 
5/10/2016 12:46 8.75 11.46 
5/10/2016 12:47 9.07 11 .19 
5/10/2016 12:48 8.76 11 .53 
5/10/2016 12:49 9.40 10.86 
5/10/2016 12:50 8.53 11 .79 
5/10/2016 12:51 8.12 12.10 
5/10/2016 12:52 7.85 12.42 
5/10/2016 12:53 7.87 12.36 
5/10/2016 12:54 7.81 12.43 
5/10/2016 12:55 8.12 12.08 
5/10/2016 12:56 8.52 11 .69 
5/10/2016 12:57 8.1 1 12.14 
5/10/2016 12:58 8.05 12.16 
5/10/2016 12:59 8.72 11.47 
5/10/2016 13:00 9.02 11.20 
5/10/2016 13:01 8.49 11.72 
5/10/2016 13:02 8.46 11.80 
5/10/2016 13:03 7.95 12.27 
5/10/2016 13:04 8.07 12.09 



C.2.3-9 

5/10/2016 13:05 8.85 11.35 
5/10/2016 13:06 9.13 11.05 
5/10/2016 13:07 8.99 11.28 
5/10/2016 13:08 7.91 12.32 
5/10/2016 13:09 7.86 12.33 
2-HCL 02 C02 Average I 8.63 11.64 I 
5/10/2016 13:10 9.28 11.15 
5/10/2016 13: 11 10.74 10.26 
5/10/2016 13:121 10.74 10.25 102 C02 Bias 
5/10/2016 13:13 2.47 1.84 

5/10/2016 13:141 0.06 0.07 !zero Bias 
5/10/2016 13:15 8.66 8.51 

5/10/2016 13:161 10.76 10.27 ISpan 
5/10/2016 13:17 1.87 1.59 
5/10/2016 13:181 0.04 o.o5 IZero 
5/10/2016 13:19 5.93 9.87 
5/10/2016 13:20 7.87 12.25 
5/10/2016 13:21 8.48 11.74 
5/10/2016 13:22 9.21 10.98 
5/10/2016 13:23 8.14 12.15 
5/10/2016 13:24 7.91 12.30 
5/10/2016 13:25 8.40 11.81 
5/10/2016 13:26 8.29 11.87 
5/10/2016 13:27 8.24 11.98 
5/10/2016 13:28 9.15 11 .00 
5/10/2016 13:29 9.25 11 .01 
5/10/2016 13:30 8.93 11 .29 
5/10/2016 13:31 8.95 11.28 
5/10/2016 13:32 8.70 11 .55 
5/10/2016 13:33 8.75 11.49 
5/10/2016 13:34 8.66 11.56 
5/10/2016 13:35 8.57 11.68 
5/10/2016 13:36 8.51 11.70 
5/10/2016 13:37 8.68 11.50 
5/10/2016 13:38 9.13 11.11 
5/10/2016 13:39 8.58 11.66 
5/10/2016 13:40 9.15 11.10 
5/10/2016 13:41 8.11 12.15 
5/10/2016 13:42 8.24 11 .99 
5/10/2016 13:43 8.09 12.12 
5/10/2016 13:44 8.51 11 .69 
5/10/2016 13:45 8.46 11 .76 
5/10/2016 13:46 8.41 11 .78 
5/10/2016 13:47 8.64 11 .61 
5/10/2016 13:48 8.39 11.79 
5/10/2016 13:49 8.59 11.62 
5/10/2016 13:50 7.90 12.34 
5/10/2016 13: 51 8.53 11 .61 



C.2.3-10 

5/10/2016 13:52 8.96 11.23 
5/10/2016 13:53 9.31 10.96 
5/10/2016 13:54 8.21 12.02 
5/10/2016 13:55 8.90 11.35 
5/10/2016 13:56 8.92 11.31 
5/10/2016 13:57 8.24 11.95 
5/10/2016 13:58 8.54 11.69 
5/10/2016 13:59 7.81 12.42 
5/10/2016 14:00 8.13 12.04 
5/10/2016 14:01 8.86 11.33 
5/10/2016 14:02 9.01 11.15 
5/10/2016 14:03 8.54 11.69 
5/10/2016 14:04 8.28 11 .88 
5/10/2016 14:05 8.37 11 .87 
5/10/2016 14:06 8.48 11 .67 
5/10/2016 14:07 9.21 10.97 
5/10/2016 14:08 9.46 10.75 
5/10/2016 14:09 9.13 11 .14 
5/10/2016 14:10 8.37 11 .82 
5/10/2016 14: 11 7.85 12.43 
5/10/2016 14:12 7.96 12.17 
5/10/2016 14:13 9.08 11 .10 
5/10/2016 14:14 8.73 11.46 
5/10/2016 14:15 8.60 11.67 
5/10/2016 14:16 8.19 11 .97 
5/10/2016 14:17 9.35 10.85 
5/10/2016 14:18 8.54 11 .72 
5/10/2016 14:19 8.67 11.56 
5/10/2016 14:20 8.20 12.06 
5/10/2016 14:21 7.80 12.42 
5/10/2016 14:22 8.47 11 .65 
5/10/2016 14:23 8.32 11.95 
5/10/2016 14:24 8.27 11.97 
5/10/2016 14:25 8.57 11.63 
5/10/2016 14:26 8.96 11 .32 
5/10/2016 14:27 8.59 11.61 
5/10/2016 14:28 8.81 11.41 
5/10/2016 14:29 8.43 11.80 
5/10/2016 14:30 9.02 11.12 
5/10/2016 14:31 8.70 11.57 
5/10/2016 14:32 8.79 11.42 
5/10/2016 14:33 8.52 11.73 
5/10/2016 14:34 8.20 12.01 
5/10/2016 14:35 8.52 11.74 
5/10/2016 14:36 8.64 11 .58 
5/10/2016 14:37 8.20 11 .98 
5/10/2016 14:38 7.82 12.44 
5/10/2016 14:39 7.93 12.34 
5/10/2016 14:40 7.41 12.78 



C.2.3-11 

5/10/2016 14:41 8.20 11.96 
5/10/2016 14:42 8.58 11.62 
5/10/2016 14:43 8.81 11.37 
5/10/2016 14:44 9.39 10.85 
5/10/2016 14:45 8.77 11 .50 
5/10/2016 14:46 8.74 11.43 
5/10/2016 14:47 9.14 11.07 
5/10/2016 14:48 8.84 11.45 
5/10/2016 14:49 8.57 11.58 
5/10/2016 14:50 8.36 11.84 
5/10/2016 14:51 8.97 11.18 
5/10/2016 14:52 9.22 11 .02 
5/10/2016 14:53 8.71 11 .53 
5/10/2016 14:54 7.97 12.21 
5/10/2016 14:55 8.16 12.06 
5/10/2016 14:56 8.60 11 .56 
5/10/2016 14:57 8.61 11.56 
5/10/2016 14:58 8.72 11.50 
5/10/2016 14:59 8.55 11 .62 
5/10/2016 15:00 8.51 11.63 
5/10/2016 15:01 8.55 11.63 
5/10/2016 15:02 8.55 11.63 
5/10/2016 15:03 9.05 11 .11 
5/10/2016 15:04 8.62 11 .58 
5/10/2016 15:05 8.65 11.46 
5/10/2016 15:06 8.31 11 .87 
5/10/2016 15:07 8.01 12.18 
5/10/2016 15:08 7.79 12.37 
5/10/2016 15:09 8.50 11.60 
5/10/2016 15:10 8.64 11 .52 
5/10/2016 15: 11 8.61 11 .55 
5/10/2016 15:12 8.77 11 .37 
5/10/2016 15:13 8.91 11 .23 
5/10/2016 15:14 9.17 10.97 
5/10/2016 15:15 8.67 11.50 
5/10/2016 15:16 8.55 11.58 
5/10/2016 15:17 9.11 11.07 
5/10/2016 15:18 8.73 11.43 
5/10/2016 15:19 8.90 11.24 
5/10/2016 15:20 8.68 11.47 
5/10/2016 15:21 8.68 11.48 
5/10/2016 15:22 8.86 11.29 
5/10/2016 15:23 9.17 11.03 
5/10/2016 15:24 9.07 11.09 
5/10/2016 15:25 8.86 11 .36 
5/10/2016 15:26 9.33 10.75 
5/10/2016 15:27 9.71 10.52 
5/10/2016 15:28 8.02 12.29 
5/10/2016 15:29 7.04 13.12 



C.2.3-12 

5/10/2016 15:30 8.05 12.04 
5/10/2016 15:31 8.24 11.97 
5/10/2016 15:32 8.11 12.05 
5/10/2016 15:33 8.70 11.42 
5/10/2016 15:34 9.48 10.75 
5/10/2016 15:35 8.46 11 .78 
5/10/2016 15:36 8.00 12.18 
5/10/2016 15:37 8.19 11 .96 
5/10/2016 15:38 8.70 11.50 
5/10/2016 15:39 8.67 11.49 
5/10/2016 15:40 8.20 12.08 

3-HCL 02 C02 Average I 8.58 11 .621 
5/10/2016 15:41 8.68 11.51 
5/10/2016 15:42 8.83 11 .36 
5/10/2016 15:43 8.26 11.94 
5/10/2016 15:44 8.14 12.00 
5/10/2016 15:45 9.11 11.08 
5/10/2016 15:46 8.46 11 .79 

2-HG-02 C02 Average I 8.57 11 .641 
5/10/2016 15:47 7.70 12.50 
5/10/2016 15:48 8.86 11.30 
5/10/2016 15:49 10.65 10.27 
5/10/2016 15:501 10.67 10.26102 C02 Bias 
5/10/2016 15:51 5.72 4.88 
5/10/2016 15:521 0.07 0.07 IZero Bias 
5/10/2016 15:53 8.41 8.36 

5/1 0/2016 15:541 10.72 10.31 lspan 
5/10/2016 15:55 2.43 1.12 

5/10/2016 15:561 0.04 0.05 IZero 
5/10/2016 15:57 4.22 6.63 
5/10/2016 15:58 9.19 10.95 
5/10/2016 15:59 7.99 12.27 
5/10/2016 16:00 8.53 11 .60 
5/10/2016 16:01 10.55 9.63 
5/1 0/2016 16:02 12.27 8.06 
5/10/2016 16:03 12.66 7.73 
5/10/2016 16:04 12.57 7.83 
5/10/2016 16:05 12.12 8.28 
5/10/2016 16:06 10.71 9.69 
5/10/2016 16:07 8.94 11.44 
5/10/2016 16:08 8.01 12.27 
5/10/2016 16:09 7.81 12.42 
5/10/2016 16:10 7.32 12.91 
5/10/2016 16: 11 7.93 12.21 
5/10/2016 16:12 8.69 11.44 
5/10/2016 16:13 10.26 9.94 
5/10/2016 16:14 10.13 10.08 
5/10/2016 16: 15 9.64 10.60 



C.2.3-13 

5/10/2016 16:16 8.96 11 .25 
5/1 0/2016 16:17 8.87 11 .33 
5/10/2016 16:18 8.64 11 .54 
5/10/2016 16:19 8.92 11 .25 
5/10/2016 16:20 8.82 11 .38 
5/10/2016 16:21 8.83 11 .34 
5/10/2016 16:22 8.79 11 .34 
5/10/2016 16:23 8.51 11 .67 
5/10/2016 16:24 8.11 12.09 
5/10/2016 16:25 7.99 12.17 
5/ 10/2016 16:26 8.14 12.01 
5/10/2016 16:27 8.48 11.69 
5/10/2016 16:28 9.09 11.06 
5/10/2016 16:29 8.68 11.53 
5/10/2016 16:30 8.31 11 .86 
5/10/2016 16:31 9.56 10.63 
5/10/2016 16:32 8.90 11 .31 
5/10/2016 16:33 8.67 11.45 
5/10/2016 16:34 8.73 11.48 
5/ 10/2016 16:35 9.01 11.15 
5/10/2016 16:36 8.97 11.21 
5/10/2016 16:37 8.41 11.83 
5/10/2016 16:38 8.52 11.59 
5/10/2016 16:39 8.75 11.47 
5/10/2016 16:40 8.37 11.78 
5/10/2016 16:41 8.65 11.52 
5/1 0/2016 16:42 8.37 11.79 
5/10/2016 16:43 7.74 12.46 
5/10/2016 16:44 8.52 11.63 
5/10/2016 16:45 8.70 11.42 
5/10/2016 16:46 9.34 10.85 
5/10/2016 16:47 8.92 11 .27 
5/10/2016 16:48 8.79 11 .37 
5/10/2016 16:49 8.55 11.62 
5/10/2016 16:50 8.33 11 .83 
5/10/2016 16:51 8.36 11.80 
5/10/2016 16:52 8.20 11.98 
5/10/2016 16:53 8.08 12.06 
5/10/2016 16:54 8.44 11 .67 
5/10/2016 16:55 9.23 10.95 
5/10/2016 16:56 8.29 11 .91 
5/10/2016 16:57 7.56 12.57 
5/10/2016 16:58 7.72 12.38 
5/10/2016 16:59 8.68 11.45 
5/10/2016 17:00 8.27 11 .91 
5/10/2016 17:01 8.95 11 .17 
5/10/2016 17:02 9.30 10.85 
5/10/2016 17:03 8.46 11 .72 
5/10/2016 17:04 8.59 11.58 



C.2.3-14 

5/10/2016 17:05 8.49 11.65 
5/10/2016 17:06 8.78 11 .32 
5/10/2016 17:07 8.37 11 .84 
5/10/2016 17:08 8.14 11 .96 
5/10/2016 17:09 8.56 11 .64 
5/10/2016 17:10 7.88 12.26 
5/10/2016 17: 11 8.85 11 .24 
5/10/2016 17: 12 8.62 11 .56 
5/10/2016 17: 13 9.07 11 .02 
5/10/2016 17:14 9.62 10.56 
5/10/2016 17:15 8.09 12.15 
5/10/2016 17:16 7.42 12.73 
5/10/2016 17:17 7.96 12.14 
5/10/2016 17:18 8.51 11 .60 
5/10/2016 17: 19 8.52 11 .57 
5/10/2016 17:20 9.55 10.57 
5/10/2016 17:21 9.48 10.70 
5/10/2016 17:22 8.96 11 .21 
5/10/2016 17:23 8.62 11 .49 
5/10/2016 17:24 9.07 11 .06 
5/10/2016 17:25 8.54 11 .63 
5/10/2016 17:26 8.38 11 .74 
5/10/2016 17:27 8.25 11 .91 
5/10/2016 17:28 8.49 11 .59 
5/10/2016 17:29 8.75 11.40 
5/10/2016 17:30 8.72 11.41 
5/10/2016 17:31 7.84 12.32 
5/10/2016 17:32 7.73 12.35 
5/10/2016 17:33 7.97 12.22 
5/10/2016 17:34 8.55 11 .52 
5/10/2016 17:35 9.41 10.76 
5/10/2016 17:36 8.42 11 .73 
5/10/2016 17:37 8.32 11 .79 
5/10/2016 17:38 8.60 11 .56 
5/10/2016 17:39 8.48 11 .62 
5/10/2016 17:40 8.23 11 .94 
5/10/2016 17:41 8.28 11 .87 
5/10/2016 17:42 8.33 11 .82 
5/10/2016 17:43 8.49 11 .58 
5/10/2016 17:44 8.99 11 .18 
5/10/2016 17:45 8.66 11 .51 
5/10/2016 17:46 8.01 12.15 
5/10/2016 17:47 7.78 12.39 
5/10/2016 17:48 7.81 12.27 
5/10/2016 17:49 8.28 11 .87 
5/10/2016 17:50 8.62 11.49 
5/10/2016 17:51 9.15 10.99 
5/10/2016 17:52 8.85 11 .30 
5/10/2016 17:53 9.24 10.86 



C.2.3-15 

5/10/2016 17:54 9.05 11.07 
5/10/2016 17:55 8.42 11.76 
5/10/2016 17:56 8.15 11.97 
5/10/2016 17:57 8.01 12.12 
5/10/2016 17:58 8.19 11.91 
5/10/2016 17:59 9.10 10.97 
5/10/2016 18:00 9.16 11.03 
5/10/2016 18:01 8.53 11.59 
5/10/2016 18:02 8.53 11.60 
5/10/2016 18:03 8.01 12.17 
5/10/2016 18:04 8.02 12.06 
5/10/2016 18:05 8.43 11.69 
5/10/2016 18:06 7.97 12.16 
5/10/2016 18:07 8.91 11.17 
5/10/2016 18:08 9.47 10.68 
5/10/2016 18:09 8.80 11.35 
5/10/2016 18:10 8.42 11.72 
5/10/2016 18: 11 8.18 11.98 
5/10/2016 18:12 8.39 11.73 
5/10/2016 18: 13 8.61 11.54 
5/10/2016 18:14 8.45 11.71 
5/10/2016 18:15 8.56 11.55 
5/10/2016 18:16 8.80 11.35 
5/10/2016 18:17 8.10 12.07 
5/10/2016 18:18 8.63 11.51 
5/10/2016 18:19 8.74 11.39 
5/10/2016 18:20 8.95 11.20 
5/10/2016 18:21 8.17 11.95 
5/10/2016 18:22 8.80 11.32 
5/10/2016 18:23 9.18 10.93 
5/10/2016 18:24 9.01 11.15 
5/10/2016 18:25 8.58 11.56 

4-HCL 02 C02 Average I 8.57 11.581 
5/10/2016 18:26 8.34 11.77 
5/10/2016 18:27 8.98 11.10 
5/10/2016 18:28 9.28 10.91 
5/10/2016 18:29 8.77 11.34 
5/10/2016 18:30 8.77 11.35 
5/10/2016 18:31 8.36 11.83 
5/10/2016 18:32 7.77 12.33 
5/10/2016 18:33 8.61 11.50 
5/10/2016 18:34 8.80 11.34 
5/10/2016 18:35 8.43 11.68 
5/10/2016 18:36 8.71 11.44 
5/10/2016 18:37 8.18 11.95 
5/10/2016 18:38 8.26 11.87 
5/10/2016 18:39 8.28 11.87 
5/10/2016 18:40 9.44 10.65 
5/10/2016 18:41 9.49 10.67 



C.2.3-16 

5/10/2016 18:42 9.20 10.99 
5/10/2016 18:43 8.07 12.14 
5/10/2016 18:44 8.40 11 .73 
5/10/2016 18:45 8.41 11 .72 
5/10/2016 18:46 8.71 11 .40 
5/10/2016 18:47 8.95 11 .22 
5/10/2016 18:48 8.07 12.13 
5/10/2016 18:49 7.91 12.23 
5/10/2016 18:50 8.44 11.68 
5/10/2016 18:51 8.70 11.44 
5/10/2016 18:52 8.42 11.74 
5/10/2016 18:53 8.33 11 .82 
5/10/2016 18:54 8.31 11 .75 
5/10/2016 18:55 8.93 11.26 
5/10/2016 18:56 8.34 11.79 
5/10/2016 18:57 8.56 11 .56 
5/10/2016 18:58 8.21 11 .92 
5/10/2016 18:59 8.53 11 .57 
5/10/2016 19:00 8.63 11.46 
5/10/2016 19:01 8.94 11 .18 
5/10/2016 19:02 8.28 11 .83 
5/10/2016 19:03 9.23 10.90 
5/10/2016 19:04 8.61 11 .52 
5/10/2016 19:05 8.61 11 .54 
5/10/2016 19:06 8.62 11.47 
5/10/2016 19:07 8.52 11 .66 
5/10/2016 19:08 8.19 11 .99 
5/10/2016 19:09 7.71 12.42 
5/10/2016 19:10 7.97 12.15 
5/10/2016 19: 11 8.93 11 .19 
5/10/2016 19:12 9.01 11 .19 
5/10/2016 19:13 8.20 11 .92 
5/10/2016 19:14 8.27 11 .94 
5/10/2016 19:15 8.37 11 .72 
5/1 0/2016 19:16 8.27 11 .93 
5/10/2016 19:17 8.02 12.18 
5/10/2016 19:18 7.55 12.56 
5/10/2016 19:19 8.49 11 .64 
5/10/2016 19:20 9.05 11 .12 
5/10/2016 19:21 8.58 11 .57 
5/10/2016 19:22 8.81 11 .34 
5/10/2016 19:23 8.59 11 .62 
5/10/2016 19:24 8.35 11 .76 
5/ 10/2016 19:25 8.95 11 .19 
5/10/2016 19:26 8.74 11.42 
5/10/2016 19:27 8.63 11 .55 
5/10/2016 19:28 8.07 12.01 
5/10/2016 19:29 8.96 11 .20 
5/1 0/2016 19:30 8.97 11 .19 



C.2.3-17 

5/10/2016 19:31 8.71 11.40 
5/10/2016 19:32 8.23 11 .94 
5/10/2016 19:33 7.63 12.54 
3-HG-02 C02 Average 

I 8.55 11 .60 I 
5/10/2016 19:34 7.76 12.34 
5/10/2016 19:35 10.21 10.38 
5/10/2016 19:361 10.67 10.20 102 C02 Bias 
5/10/2016 19:37 2.97 2.33 
5/10/2016 19:381 0.05 0.06 ,Zero Bias 
5/10/2016 0.04 19:39 0.05 Zero 
5/10/2016 19:40 9.28 8.76 
5/10/2016 19:411 10.74 10.27 ISpan 
5/10/2016 19:42 17.85 17.22 
5/10/2016 19:431 18.90 18.52 IHigh 
5/10/2016 19:44 18.90 18.52 
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2. 11 AVG I I AIC-8011.C ASP 

3. i AVG 511 AIC-8011.C APV 

4. 0 AVG ll'f.4i Sl-2345.C APV 
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BLR #2 S02 & NOX Hist j _ Info -~_J 
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STM FDW TG VALVE 4 Hist Info 
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206.29 x 5. I 

*** 6 I . . 
*-id.- 7 . J 
*** 8. J 

AVG 

AVG 

AVG 

AVG 

Al-GOV4.C_APV 

FDl-2001.C APV 

**.,. 

**~' 

*** 

II: EX-NMW.C APV **~' 

"*- TM F"L\N Time at arrow: ~I _ 1s:3o:oo s11012016___J ~ 

... 20.00 
'- ,. _,,.,..·-~v·• .... 4 .. ,. _.,..," .... """' 

·n., "'·· ...,..,,~·4-y- . I i \ •1"- _ ... •\. 
"'h'~"I ' '° I . ,,..,M -_, V 

~ .. \' . 
,.. 

~ "'° 
1
·,;·1'""'\/r \ ,.,., i,...,,,,. ~! \ , ,... ,,•, '~./.._,• Jo,.. _ f'h>~I .,.., l'i>'.\_.·..,~J 

..,. .... •"'If#' \j l 

76 00 

132.00 

88.00 ' 

l 

44.00 I 

I 

I 
0.00 I 1 1 1 i r - T -1-----i 1 1 1 I 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 1 I 

14:00:00 
5/10/2016 

~ . 1: 1.00 j ~ 

15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

Zoom 1 Reset _J _ Resu!f'e : ~~J ~ ~~ S. 27 of 169 _J ~ ~ 

("') . 
N . 
~ 

I 
........ 



CDC:: 
D 

~---------- ~ 
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Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

FIC-6103.C_AOUTP .... 

FIC-6102.C AOUTP...,, 

11-6102.C APV 

~ ..... ~ .... 5. 

*** 6. 

*** 7. 

r 

I . .. 

AVG 

AVG 

AVG 

Fl2-6120.C APV 

F12-6120-1.C_APV 
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* ;\:;\: 
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UNIT #2 TEMPERATURES 
1. I AVG t ii Tl-2405.C APV -~;:** 5. 0 AVG 

2. ~ AVG ~.k-!f Tl-2419.C APV J. ·J. ). 6. j AVG ~; ... 

3. i AVG I. I Tl-2421.C APV **~': 7. 1 AVG . "r"' ... - ~ 
• ·,I 
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UNIT #2 TEMPERATURES 
1. 01 AVG I~! Tl-2405.C APV 1670.81 x 5. i AVG 

2. w AVG I I Tl-2419.C APV *** 6. I AVG 
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rnc 
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UNIT #2 TEMPERATURES Hist J _ Info 
1. I AVG L.,...~.: Tl-2405.C APV *** 5. J AVG c Tl-2123.C_APV *** 

' 

2. I. AVG ! I I Tl-2419.C APV *** s. I AVG 1. ; Tl-2427 .C_APV *** 

3. I AVG 1111 Tl-2421.C APV *** 7. J AVG ~I Fl-2753.C APV *1<'>r 
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BLR #2 S02 & NOX Hist 
FIC-2753.C_AOUTP-

Info 
1. : AVG L AIC-8011.C AOUTP- ·.':*-J• 

-
2. ' AVG I . AIC-8011.C ASP *** 

3. 0 1 AVG - AIC-8011 .C_APV 9.60 x 

4. I AVG fYi1 Sl-2345.C APV *** 
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6 ~ . ' AVG 
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8. J AVG 
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FIC-2753.C APV •I Fl-2753.C APV -- - -
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-* ' 02 l B/HH Time at arrow: ~ ~ 14:00:00 5/10/2016 _J 

JI I' . I . . I llJ 

I
i . . . :i' I'· !JI 
I • ii · I I I 

' -- I . : I I 16.00 -

1 

. : . . 'I' . .t 11 . . '" J 
: . 1'' :1:1. 1';1 I ·,.. .I 
• • I I I . ,, 

- , : . . 1·1 . , \:I i. ' ' ' ... J .' I 

I : !I 1'1 ,, :11 r, : :r, 1· i 1· ,,.LJ • ·I 
12' 00 I ' : I j , I !1, ' ! I i! .\ 11 • ~ 11 ' \ \ : 

l
l I•. . ~' 1 I '1 { ', I ' 11 L I . :1 .. ff I , , 11 j I I . : : : . I ·I 
I .ill I '111: I ' I I. ': I I• 11 I j 'I ,···I, .!II •, 1 I "· ' J l Ii. , •. I 1''1 I' I : 

1 · ·J . ' I I I ' I 1
'· ' I I t\ 

I .. •. \ i , i: ·' • i 1 ·.11 \ . ii '· :1 ; .. , i , ., 1': r1!: i ! .. ' .1: i· I: . : . i'v. ··1 , • I ·I 
I ! . ' I I I. ' I I ' I ' ,•, ' ·, I I, ' I ( , ., . I I 
1111 .1111,· 1\ I .) . IJ ·,I I . {' .,. ''1·' ,,1.,1 ..,1 1l J 1 l1,, i I ·' ,lj 11,·· 1 I i' ',1:: ·f I . 'I 

800 ll
,1,,,,,1. ,'·,I ul. .., •• 111 , I i JI·' ,, .. ',:,·'· '·I' .. ,,,, , ... ,· - I . . I· . ·1 I J I • ,,, . , . , 1 • 

• • ~ : '.y· . ' I .·: I I I 1 I ' ' " ··: I ' '•''. • .' 
• j l 'I.• ... I 'II 1· I ~I I I . : 1 i 

1i . '1 : 11 
'1 1 Ii 
I, l '··! 
1, I I 
t , I 

'·.,.! ,, I 
0.00 _Jl I I I I I I I I I I I I I I ' I I I I I I I I I I I I I I I 

,,.0.00 

4.00 

12:12:00 13:00:00 13:48:00 14:36:00 15:24:00 16:12:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

!J 1 : 1. 00 J ~ _ Zoom J _ Reset _J _ Resume ~ .:::J.j _ S. 31 of 211 j ~ !:!:J 
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I 
~ 
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ITJC 
D --- -------- - -- --· -- - -- - --

8 LR #2 S02 & NOX Hist ' Info I 

1. I 

2. i 

3. [ 

4. 0 

fln r 

AVG r AIC-8011 .C AOUTP-

AVG ! AIC-8011 .C_ASP 

AVG '.i ~~; AIC-8011 .C APV 

AVG I I Sl-2345.C_APV 
1 i'"i.'1 ,r·flH 

I 1. I ll 

(J LH 

ii 
11 
I 

.._.._.._ 
5. ' AVG 

7•** 6. : AVG 

*** 1. J AVG 

248.19 x 8. j AVG 

Time at arrow: 

-- . 
I FIC-2753.C AOUTP-

I FIC-2753.C ASP 

~ FIC-2753.C APV 

11: Fl-2753.C APV 

~i 14:00:00 5/10/2016 

:t,I 
~: 
:J. 

I I 
I 
I 

-1•** 

7.:·k"'}: 

*** 

*** 

l • « ."'11 J l ll) 

; ) 
,I 

' 
. I 

., ..... ,, .... "l"'"•J ; .. ~r- .... , 

'.) u I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12:12:00 13:00:00 13:48:00 14:36:00 15:24:00 16:12:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

YI 1: 1.00 J _gJ ~- Zoom J _ Reset .J _ Resume ~~ 1 ~) ~ S. 31of211 _J ~ ~ 

0 . 
I'\) . 
.c::. 
I 
~ 

w 



D 

BLR #2 S02 & NOX 
1. j AVG 

2. l AVG 

3. I AVG 

Al C-8011 . C _AOUTP­

Al C-8011. C ASP 

AIC-801 ·1 .C APV 

-1~*1• 5. j AVG 

*** s:. I AVG 

-A·-h:* 1. i AVG 

[I][" 

Hist 1 
J 

Info 
r: FIC-2753.C AOUTP- *** 

I FIC-2753.C ASP *** 
L 1 

~ FIC-2753.C_APV *** 

4. I AVG I · : Sl-2345.C APV 

~AMMONIA INJECTION FLOW 

**"k 8.0 AVG Ill Fl-2753.C APV 42.18 x 

Time at arrow: ~ ~ 14:00:00 5/10/2016 _J 
100.00 - ,

1 

80.00 

60.00 

I 

l\.f'V\ !'\ " N\ ~ ii · ·~ 4 . 40.00 · -1~.J>J ""'-./ ~ V'1 V\.rJ ~ VU ~ \t 

20.00 

0.00 --'I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12: 12:00 13:00:00 13:48:00 14:36:00 15:24:00 16: 12:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

~ . 1: 1.00 J ~ _ Zoom _J ~ ~eset _J . Resume , ~SJ S. 31of211 _..J £j !:EJ 

("') . 
I\,) . 
~ 
I 
~ 
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CIJC 
D - - - -

BLR #2 S02 & NOX Hist t Info 
# 

1. i AVG I AIC-8011.C AOUTP- **·}~- 5. 
I AVG I FIC-2753.C AOUTP- *** 

*** 6. ; AVG j FIC-2753.C ASP *** 2. I AVG i I AIC-8011 .C ASP •--' 
*"'"k 7. 0 AVG • FIC-2753.C APV 26.80 x 3. J AVG ~ AIC-8011 .C APV . 

1; 

-k*-k a. I AVG .! Fl-2753.C APV *** 4. j DE AVG • Sl-2345.C APV ' 
' 

~ NOX LB/HR Time at arrow: "4i I 14:00:00 5/10/2016 _J itJ 

.!J 

i 00.00 

80 00 -­
!I 
'I 

60.00 I! 
! 
I 
I 

I 
40.00 I 

I 

i 1
1 . 
I\ : ·1 (", ,.., 

\ ,ti,,ltll I I 
~I '1•1 ,~ ' ( ' '· • 1, I , 

11 '" j•t. '• 

20.00 11 . l . 

i 
I 
I 

II 

',' ,·1 ~ -l. • ' '\ .- , 1'. i'· 
~.1 II JI -'l ; - , .... I .• ' ' i' I • 1 ·~, '11 .. I 

' ; I I~ 1· 11\ •' ~I • .' ·,' • - (•_ • .•, j ll: I J j ~...J '. ,L r . ' ' 

I I 1. ' •l , "-.,,' ,· • ~• II I \,., • I' I I f ~- l·'' . J .. • I 
!, '· \ I ':/ '\ " .. '1 1 • '.- •••. 1

1 l'i. 
J .I 

(: 

"\,·J"} • ..... - ·/:"' 

• •1 •l . I\ . ··; 11 ,,I • 
', " I ,.•., . , I '( .... ·_-_· '\ 1'" I ), I . I I 

I j I' \ I 1· ~ I 

.. "" .. ,,.. ·' I '• 
·i I " I 

I J 
I 

\ 

O.OO I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12: 12:00 13:00:00 13:48:00 14:36:00 15:24:00 16: 12:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

1: 1.00 J ~ _ Zoom J ~_.....Reset _j _ Resume 1 ~ ~ ~ S.1.! of 211__J ~ ~ 
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N . 
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I 
~ 

(11 



rnc:: 
D 

STM FDW TG VALVE 4 Hist 
EX-MW.C APV 

Info 
1. l AVG luil Fl-2040.C_APV *** 

2. I AVG I I Fl-2001.C_APV ~-k* 

3. : AVG - FDl-2001.C_APV *~··~-}• 

4. ! AVG - Fl-2006.C _APV *** 

5. AVG 

6. ~ AVG 

7. I AVG I 

8.0 AVG 

Al-GOV4.C APV 

FDl-2001 .C_APV 

=-
**"f.· 

*** 

*** 

II EX-NMW.C_APV 45.03 x 

f'NET MW Time at arrow: ~ - n 14:30:00 5/10/2016 _j ~ 
60.00 

48.00 I ' 

~,1'-"··~._,~·~1/'\",r..,,../" ... ~....._~jr~../'""/"""/'-.. ,-.. \~~,......._~/Y~"'..,..,.\)/\J\/\fV"__...f'\1. 
I I 

36.00 

24.00 

12.00 

0 00 _J I ' · . I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

VJ 1: 1.00 J Qi _ Zoom J ___ Reset _J .... Resume ~ ~ __ S. 25~f169 _J kl m 
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ITJC 
D 

STM FDW TG VALVE 4 Hist Info 
1. 0 

2. _l 

3. j 
4. J 

AVG 

AVG 

AVG 

AVG 

Fl-2040.C APV 

Fl-2001.C APV 

FDl-2001.C APV 

Fl-2006.C APV 

207.39 x 5. AVG 
·k"A•'· 6. I AVG 

·k** 7. , AVG 

*** 8. j AVG • 

EX-MW.C APV 

Al-GOV4.C_APV 

FDl-2001.C APV 

EX-NMW.C APV 

*:f•* 

*"** 
-)..·-J.--k 

*** 

rM FLVV Time at arrow: ~ ~ 14:30:00 5/10/2016 

~ 

2~0.00 

176.00 

132.00 

88.00 

I\ .~ 
~ :'\.,.,: 

I 
I 
i 

I 

~, 

Ii 
I 
I 
! 

44.00 - i 
I 
I 
I 

., 'I ""f ~,-~...,__., ~ ,':' I '• 

)! • ~ \;. r-'r/ · ...,, ~t\ '1 .o"' i ·~ --"''" "" , .. ,. 
1'.' ... • .. ,>,. 

.< 
•l •\ '1 ~ .·°'T"1·--"---· \'\/ .'·'1 lf"-+f\'I/ ..... '(".(', ( ./"- i> A''· _.(\~'~\ 
• I.,/ '" . .,... "Vr•• ', ( '· ' • \ i(tl.. '\oi'\/ • .. -..,.,-- , 

• ~~J I I -~ . o 
,• I I 

~ .. ,. 

0.00 !i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12:00:00 13:00:00 

5/10/2016 5/10/2016 
14:00:00 

5/10/2016 
15:00:00 
5/10/2016 

16:00:00 17:00:00 
5/10/2016 5/10/2016 

1 : ~o J Qi _ Zoom J Reset _J ~esume i ~ cl! S. 2_5 _E! 169 _j .k::J !!_I 
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~ 
I 
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CIJC 
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RECLAIMERS Hist j Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

FIC-6103.C AOUTP­

FIC-6102.C AOUTP-

11-6102.C APV 

*** 

*** 
~·-f:7: 

5. I AVG 

6. ~ AVG 

7. I AVG 

I ·1 F12-6105.C_APV *** 

I Fl2-6120.C_APV *"b" 

C Fl2-6120-1.C APV '"*·>< 

4. i AVG I. I Zl-6121 .C APV 7:·};:•t 8.0 AVG •1 Fl2-6103.C_APV 49.68 x 

°* BOILER WOOD FLOW Time at arrow: ~J - 14:30:00 5/10/2016 _J .~J 

70.00 

60 .00 

50.00 
I n (:v·1 · fvv\ /I )\ 1.. f\ /\. -
~ ~ . ~AA-JV . · tw\~ \,r ~\ . j VVVi 
I ' : . I 

40.00 

30.00 

20.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

1: 5. 00 J AJ _ Zoom J .. _ Reset J ~ Resume ~ _gJ _ S. 25 of 16~ _J .k:J Vi 
~. 

0 . 
"-> . 
.i:. 
I 
~ 

00 
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D --- --

UNIT #2 TEMPERATURES 
1. I AVG 

2. ii AVG 

3. I AVG 

4. 0 AVG 

I\ \ '. I< I , . .., ) 

.'J1 )l 1 00 

1)(1(1 L}f' 

1 il)Q.Oi) 

"" I 
.r ~;' 

1· : 

r:1· >I ~·c'.l 

. l±j 

·1 
:1 

I 
I 

i 

I 
I 

I 

I 
I 

UUO Qfl I 

~OU. JO 

Tl-2405.C_APV 10.·-f:* 5. J AVG 

Tl-2419.C APV *** 6. j AVG 

Tl-2421.C_APV -k7d;; 7. j AVG 

Tl-2126.C APV 748.1 9 x 8. ' 
AVG 

Time at arrow: 
' 

Hist j 
Tl-2123.C_APV 

Tl-2427.C_APV 

Fl-2753.C _APV 

• I HIC-2000.C_APV 

~ - 14:00:00 5/10/2016 

Info 
*** 

*** 

**1:: 

**1:: 

,, Ou · · · . l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

CDC 

12:12:00 13:00:00 13:48:00 14:36:00 15:24:00 16:12:00 
5/10/2016 5/1 0/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

YI _ 1:_1.00 _I~ . Zoom J _ Re~et _J _ Resu!lle ~ ~ _ !:_ 32 o! !12 _J ~J £!.::) 

(") . 
I'\) . 
~ 

I 
...lli. 

CD 



0 -- ...... ~ - -·- -

UNIT #2 TEMPERATURES Hist 
Tl-21 23.C_APV 1. 0 AVG ~~: Tl-2405. C _APV 

2. : AVG I I Tl-2419.C APV I 

3. I AVG f.'. -·1 ~ ..... ,.._. Tl-2421.C_APV 

4. r AVG \ l Tl-2126.C APV 

:f .ID COMBUSTOR 

1800.uO 

·1720.00 I 

I 
I . . 

1640 00 I 

1560 00 

1480 00 

1674.43 x 5. ; AVG 
-f•*·};: 6. AVG 

*** 7. j AVG 

*** 8. j AVG 

Time at arrow: 

' 

~~ 

Tl-2427.C APV 

Fl-2753.C APV 

Ill HIC-2000.C APV 

~ - 14:00:00 5/10/2016 

. ' . I 

\ 

ITJC: 

Info 
7;:** 

*"k* 

*** 

*** 

_.~I 

1400. 00 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
12:12:00 13:00:00 13:48:00 14:36:00 15:24:00 16:12:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

YJ __ 1: 2.00 J ~ _ Zoo~ .__J _ Reset _j _ R~sume ~ ~ _ S. 32~f 212 _J k::J ~ 
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N 
0 



D -

UNIT #2 TEMPERATURES 
1. ~ AVG t.§11 Tl-2405.C_APV *** 5.0 AVG 

2. I AVG ~ Tl-2419.C _APV 7:·k* 6. I AVG I I 

3. J AVG - Tl-2421.C_APV *** 7. j AVG 

4. j AVG ~ Tl-2126 .C APV ·k** a. I AVG ' * 1 A.GI IOL 11.~[ INLET Time at arrow: 
'"·nun JLJ 

J61H·1nn 

12U0.0(J 

80.j l.JU 

I 
I 

I 

400.oo 11 

ITJC 

Hist i Info 
Tl-2123.C_APV 292.54 x 
Tl-2427 C _APV 

Fl-2753.C APV 

II, HIC-2000.C APV 

*** 
1d•* 

*** 

~ - 14:00:00 5/10/2016 _J :J 

O.OO I I I I : ; I I I I i I I I I i-1 I I I I I I I I I I I I I I 
12: 12:00 13:00:00 13:48:00 14:36:00 15:24:00 16: 12:00 

5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

y_I _ 1: _2:_0.Q_ J AJ __ Zoom J _ Reset J '!.esume ~ ~ S._ 3_3 of 213 ~ ~ ~ 

(") . 
N . 
.i=. 
I 

N 
..Ji. 
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8 LR #2 S02 & NOX 
1. 

2. 

AVG 

AVG 

3. Oj AVG 

4. I AVG 

* )2 LB/HR 

~o oo 

16.00 

12.00 

8.00 

II 

I 
I 

AIC-8011 .C AOUTP­

AIC-8011 .C ASP 

*:-J..-* 

-r.~.t; -!: 

5. 

6. 

AVG 

AVG 

AIC-8011.C APV 7.14 x 7. J AVG 

Sl-2345.C_APV 10\~\'r.r *** a. I AVG 

'i<~y, tP ~ Time at arrow 

, 1 I 
I: I 

i 

' ~./1,. ·,. I ·1 
I ' I• ·1 '' ' ' I ., 1 Ji: I \' 111 I 

, .. :1. ' ,·,, r1I .... , 11\1 I ,. , , , ,jf I ~1J1 1 iq · 
1 

• I I · ; I ii 
1:11 • ' I , 

I " 

Hist ~ J Info 
FIC-2753.C _AOUTP- *** 

FIC-2753.C ASP **•};: 

FIC-2753.C_APV -!;** 

Ill Fl-2753.C APV *** 
~' 

12:00:00 5/10/2016 

,•1· 1'1 r. 1'1 

I I I. I \ . ' \ 

I

ll i I ~ 1'1 q 1 ·1 · I 1' I 1' /i 111 
1'i' I I I' I,. ' 11 . ' .. 1 , , 

,1:11 . , i . :\1. ' :.11· 1.I:,: i: r111 \1 :1 •• 1\ 

I

I·,,· I 1·, ! I I •. ' I ' '1[ 'I :1· ol I 1·l, I I 
" · " • I •· • I • ., I" 

I \I '''·''. '· '· I ' I t• I '·I ' .i l,1. II . :.11 I . I 11 ' ' 11 1 ', I I 1 ~ .1 ,j I I I I 
' , . I 1·• . I' 

I •• (·"1 :1,_., 
I• ; , \, I 11 / 

'· ' 

. , I ... I . . .. 'r r··' · I.' I 
,I .I 

1 •)!•1_ 

'i 
I' 1

.,1 11.J I !I 
• .. ,. ~j • 

I 
4.00 

., , ' 

l '·, : •I ' " ' 

O.OO I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I 

o:JC 

09:48:00 10:36:00 11 :24:00 12:12:00 13:00:00 13:48:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

YJ _ _'.!_:_1.00 J ~ :_._Zoom J ._Reset _j Resume ~ ~ ~ S. 3~ _of 212__J ~!:!:.I 

('") . 
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---~ -- - ---~· - CDC 
0 

. - -- --- --
BLR #2 S02 & NOX Hist j Info 
'1 I 
1 . I AVG I AIC-8011.C AOUTP- '"** 5. ! AVG ~ FIC-2753.C_AOUTP- *** 

2. AVG I i AIC-8011 .C ASP *** 6. J AVG 1 

FIC-2753.C_ASP *** 
~...J 

3. I AVG g~ AIC-8011 .C APV * -}.--}; 

7. J AVG ~d! FIC-2753.C_APV *'k* 
·~" 

4.0 AVG ~~ Sl-2345.C APV 249.12 x 8. J AVG •I Fl-2753.C APV *** ~-* 11vir "rnNF l"FEDrV\ l[ Time at arrow: ::gj -= 12:00:00 5/10/2016 _j 
G 11!1 

11 

ii 
.1 

l H) 00 
I 

I 
.1 

1 :·_)UO 00 
I 

I l HJO 00 
ii 
if 

I 
1: 

j)Q.00 

"! I I . ! • s· 
!--" ~ ...... "·"" ~_ ... ·,..~·~.- t.;·•~7)"1\""- ·oJl'to ~.._ • .. ~~- /' ~"A·'Y'~) ~ ... ,...... 

' ' I I I ' ' t 

o oo I : : . - ~ . 
I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I 

... rv•flu ''·..V. 1-"~A>·~- • ,..--~. •"'"('-l"''; --~4'1t,1Vt>h•t•nt 4t-"' It••" .,.,..;;~-: ... ..t_~ ..._ ,..ot.;1"1_ .. _ ""'" ,, ..... ~ ..... -'·I 

09:48:00 10:36:00 11 :24:00 12: 12:00 13:00:00 13:48:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 
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CDC 

BLR #2 S02 & NOX Hist _ l Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

AIC-8011 .C AOUTP­

AIC-801 ·1.C ASP 

AIC-8011.C APV 

-}•** 5. I 

*** 6. j 
k 1<1' 1. I 

AVG I I FIC-2753.C AOUTP- *** 

AVG ~ FIC-2753.C ASP *** 

AVG ~ FIC-2753.C_APV *** 

4. I AVG I 1 Sl-2345.C APV **-f• 8.0 AVG • 1 Fl-2753.C APV 40.70 x 

-*:AMMONIA INJECTION FLOW Time at arrow: ~I - 12:00:00 5/10/2016 _J 
100.00 -

80.00 

60.00 

40.00 

20.00 

I ' ' I 
I , : ~ : ' I\ . ~-v11~ . tp.. r\ ~ /'v.f\J\ 
I • • ,I~ ~f\-.. ~ '"V'-f ~/ 
Li ' 

0.00 _J: I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
09:48:00 10:36:00 11 :24:00 12: 12:00 13:00:00 13:48:00 
5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016 

J 1: 1.00 _J QI _ Zoom__J _ Reset J ... Res~me J :W ~ _ S. 29 o_! 211 __J !d !1:.1 
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CIJC 
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BLR #2 S02 & NOX Hist Info 
1. 

2. 

3. 

AVG 

AVG 

AVG 

Al C-8011 . C _AOUTP­

Al C-8011. C ASP 

AIC-8011.C_APV 

** ... ~ 5. I 

-~·** 6. 

*** 7. 0 

AVG f.· FIC-2753.C_AOUTP- *** 

AVG ' FIC-2753.C ASP *** 

AVG r~I FIC-2753.C _APV 24.52 x 
4. j AVG 

t NOX LB/HR 
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Appendix D.1 General Emissions Calculations 
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Delta~ 
GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

MWdry = 0.44 * %C0 2 + 0.32 * %0 2 + 0.28 * %N2 

MWwet = MWdry * (1-Bwo) + 18 * Bwo 

B. Absolute stack pressure, iwg 

Ps = Pbar + Psg 
13.6 

C. Stack gas velocity, ft/sec 

29.92 * 28.95 

11. Moisture 

A. Sample gas volume, dscf 

v 0 03342 * v * (R tlH ) * Tref * y mstd = · m bar + d 
13.6 Tm 

B. Water vapor volume, scf 

V = 0.0472 * V * Tref wstd le 528 oR 

C. Moisture content, dimensionless 

Bwo = 
(V mstd + V wstd ) 

Ill. Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate , wacfm 

Q = V * A * 60 s s 

B. Standard stack gas flow rate , dscfm 

Q sd = Q * ( 1 - B wo ) * Tref * p s 
Ts 29.92 

" ' "
1 ~) 1 ''~' 1 Delta/1. 
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IV. Gaseous Mass Emission Rates, lb/hr 

M = ppm * M~ * Qsd * 60 
sv * 106 

V. Emission Rates. lb/MMBtu 

lb ppm* MWi * F * 20.9 
---=-----
MMBtu SV * 106 20.9 - %0 2 

6. Percent lsokinetic 

17.32 x T, (V,,, std) 528 o R 
I = 2 x---

(1 - Bwo)O x V, x Ps x Dn T,.~1 

7. Particulate emissions 

a) Grain loading , gr/dscf 

C = 0.01543 (MnNm std) 

b) Grain loading at 3% 0 2, gr/dscf 

c) Mass emissions, lb/hr 

M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

d) Particulate emission factor 

I lb 20 .. 9 
lb I I 06 Btu = C x x F x ----

7000gr 20.9 - %02 

R1413827 0 -4 



Nomenclature: 

As 
Bwo 
C 12%C02 

c 
Cp 
On 
F 
H 
I 
Mn 
M 
MW 
M wi 

0 

'1P 

Pbar 

Ps 
Ps9 
Q 

O sd 

sv 

Tm 
T ref 

Ts 
V s 

V ic 

V m 

V mstd 

Vwstd 
yd 

R141 3827 

= stack area, ft2 
= flue gas moisture content, dimensionless 

= particulate grain loading, gr/dscf corrected to 3% 0 2 
= particulate grain loading, gr/dscf 
= pitot calibration factor, dimensionless 
= nozzle diameter, in. 
=fuel F-Factor, dscf/MMBtu@ 0% 0 2 
= orifice differential pressure, iwg 
= % isokinetics 
= mass of collected particulate, mg 
= mass emission rate of specie i, lb/hr 
= molecular weight of flue gas, lb/lb-mole 
=molecular weight of specie i: 
S02: 64 
NOx: 46 
CO: 28 
HC: 16 
= sample time, min. 

=average velocity head, iwg = (.J!;P) 2 

= barometric pressure, inches Hg 
= stack absolute pressure, inches Hg 
= stack static pressure, iwb 
= wet stack flow rate at actual conditions, wacfm 
=dry standard stack flow rate , dscfm 
= specific molar volume of an ideal gas at standard conditions, 

ft3/lb-mole 
= meter temperature, 0 R 
= reference temperature, 0 R 
= stack temperature, 0 R 
=stack gas velocity , ft/sec 
= volume of liquid collected in impingers, ml 
= uncorrected dry meter volume, def 
= dry meter volume at standard conditions, dscf 
= volume of water vapor at standard conditions, scf 
= meter calibration coefficient 

\1d I"', Delta/1 
D-5 ... Q....,1toy1."'1<H, \nt0<p<>ool..t 



Appendix 0 .2 Unit 1 Calculations 
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Appendix 0.2.1 Unit 1 HCL Calculations 
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D.2.1-2 
EPA METHOD 5 SOURCE TEST 

DATA AND WORKSHEET 

Client 1esert View Pow• Parameter Full Load 

Loaction Mecca Fuel Biomass 
Unit 1 Data By ow 
Test Number 5-HCL-Unit 1 6-HCL-Unit 1 7-HCL-Unit 1 Average 
Reference Temperature, F 68 68 68 
Test Date 5/11 /2016 5/11/2016 5/11/2016 
Sample Train 19-WCS 19-WCS 19-WCS 
Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 1.002 1.002 1.002 
Stack Area (sq ft) 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 
Barometric Pressure (in Hg) 30.01 30.01 30.01 30.01 
Nozzle Diam (in) 0.246 0.246 0.246 0.246 
Start/Stop Time 815/1027 1040/1251 1413/1625 
Stack Pressure (iwg) 0.74 0.74 0.74 0.74 
Delta P (iwg) 0.823 0.8325 0.8215 0.8258 
Meter Pressure (iwg) 1.830 1.847 1.836 1.838 
Stack Temperature (F) 331.3 335.9 342.8 336.7 
Meter Temperature (F) 90.7 97.7 99.4 95.9 
Meter Volume (acf) 88.582 90.300 89.100 89.327 
Liquid Volume (ml) 263.1 272.3 274.0 269.8 
Stack 02 (%) 8.69 8.68 8.61 8.7 
Stack C02 (%) 11.74 11. 75 11. 78 11 .8 
Standard Sample Volume (SCF: 85.722 86.294 84.893 85.636 
Moisture Fraction 0.127 0.130 0.132 0.129 
Molecular Weight (wet) 28.68 28.64 28.61 28.64 
Stack Gas Velocity (fVsec) 62.34 62.90 62.78 62.67 
Stack Flow Rate (wacfm) 145,270 146,584 146,308 146,054 
Stack Flow Rate (dscfm) 85,045 85,020 83,885 84,650 
lsokinetic Ratio(%} 98.81 99.50 99.21 99.17 



D.2.1-3 

Test Number 5-HCL-Unit 1 6-HCL-Unit 1 7-HCL-Unit 1 Average Limit 
Date 05/11/16 05/11/16 05/11/16 
Start/Stop Time 815/1027 1040/1251 1413/1625 

Stack Flow Rate, dscfmt1 85,045 85,020 83,885 84,650 
Sample Volume, dscf 85.722 86.294 84.893 85.636 
02,% 8.69 8.68 8.61 8.66 

C02,% 11 .74 11 .75 11 .78 11.76 

mg/sample 18.70 17.30 26.70 20.90 

mg/dscm 7.703 7.079 11.105 8.629 
ppm (as HCI) 5.001 4.596 7.211 5.603 
lb/hr (as HCI) 2.4519 2.2526 3.4867 2.7304 
MM Btu/Hr 370 370 370 370 
Lb/MM Btu 0.0066 0.006 1 0.0094 0.0074 0.022 



Appendix 0 .2.2 Unit 1 Gaseous Calculations 
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MOBILE EMISSION LABORATORY 
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY 

Ghent 
Unit· 

Desert View Power 
1 

Location: Mecca 

Analyzer Range: 
S an Value: 

As Found 
Linearit 
5/11 /2016 

5-HCL-Unit 1 

02% 
20 

10.83 
<: 

10.841 
0.1% 
02% 

Analyzer Range: 20 20 
Span Value: 10.83 10.38 
.-:;::: .; ~ .. . ' ::(:;:: :::::::::;:::::·:· 

Pre test Direct Zero .· · "ii.of · 0 .06 
Pre test Direct Span 10.84 10.37 
System Zero 0.07 0.06 
System Span 10. 7 4 10.31 

Average 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
S an Post-test 
5/1 t /2016 
6-HCL-Unit 1 
Analyzer Range: 
Span V~lue: 

Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 

Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
S an Post-test 

8 66 

005 
10.82 
004 
t0.84 

8.69 

0.34% 
0.26% 
-0.44% 
-0.06% 
02% 

20 
10.83 

0.04 
0.04 
0.05 
10.82 

8 (l7 

004 
10.79 
004 
t079 

8.68 

0.26% 
0.20% 
-0.06% 
-0.21% 
02% 

20 
10.83 

0 .04 
10.79 
004 
10.79 

8 54 

004 
10.67 
004 
10 79 

8.61 

0.20% 
0.22% 
-0.21% 
-0.82% 

11 65 

0.07 
10 30 
0.05 
10 34 

11.74 

0.32% 
0.33% 
-0.34% 
-0.39% 
C02% 

20 
10.38 

0.05 
0.05 
O.Q7 
10.30 

1165 

0 06 
10.30 
005 
1031 

11.75 

0.33% 
0.31 % 
-0.39% 
-0.42% 
C02% 

20 
10.38 

o:~5 
10.31 
0.06 
10.30 

11.67 

006 
10 27 
005 
10.30 

11.78 

0.31% 
0 .32% 
-0.42% 
-0.56% 

Condition: 
Load: 

< 5% 
< 5% 
<5% 

PASS 
PASS 
PASS 

D.2.2-2 



Appendix D.2.3 Unit 1 MMBtu/hr Calculations 
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Desert View Power 
Boiler Heat Input 

ATTACHMENT A 

BOILER HEAT INPUT CALCULATION 

2015 AVERAGE 

MAY 10& 11 2016 REPRESENTATIVE 

DVP Heal Input Calculation- procedures Final.doc 

D-10 

4 of 5 
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2015 Annual Average MMBtu/Hr Calculation 

R1413827 

Period Hours 
Boiler IH Operating Hours 
Boller 112 Operating Hours 

Total Operating Hours 

Gross Generation 
Net Generation 

Hazen fuel Analysis 
Hazen Fuel Analysis 

2015 Fuel Records 

17568 
7630 
7551 

15181 

376901 

323076 

7370 HHV Btu 
6864 LHV Btu 

351634 tons purchased 
3504 System loss 

-9950 Increase in Inventory 

338181 tons consumed 
0.90 tons/MWh 

1.05 tons/MWh 
676361240 pounds consumed 

4984782338800 Btu wood 
4642543551360 Btu wood 

4984782 MMBtu wood 
4642544 MMBtu wood 

52111 MMBtu gas 
15181 operating hours 

332 MMBtu/hr 

309 MMBtu/hr 

D-11 

Gross 
Net 

HHV 
LHV 
HHV 
LHV 

1.11% 

HHV 
LHV 



May 10th 2016 Average MMBtu/Hr Calculation 

2-15 burn rate 

Period Hours 

Boiler Ill Operating Hours 

Boiler 112 Operating Hours 

Net Generation 

Hazen Fuel Analysls 

Hazen Fuel Analysis 

Fuel Used on 5/10/2016 

Fuel Used on 5/10/2016 Boller ti 2 

May 11th 2016 Average MMBtu/Hr Calculation 

R1413827 

2-15 burn rate 

Period Hours 

Boiler 111 Operating Hours 

Boiler 112 Operating Hours 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

Fuel Used on 5/11/2016 

Fuel Used on 5/11/2016 Boiler 111 

1.05 

24 

24 

24 

1085 

7613 HHV Btu 

7065 LHV Btu 

1136 tons consumed tota I 

568 tons consumed total 

8646285797 Btu wood 

8023907678 Btu wood 

8646 MMBtu wood 

8024 MMBtu wood 

O MMBtu gas 
24 operating hours 

360 MMBtu/hr 

334 MMBtu/hr 

1.05 

24 
24 

24 

1085 from flRsh rcpott 

7818 HHV Btu 

7255 LHV Btu 

1136 tons consumed total 

568 tons consumed total 

8879109728 Btu wood 

8239695712 Btu wood 

8879 MMBtu wood 

8240 MMBtu wood 

D-12 

0 MMlltu gas 

24 operating hours 

370 MMBtu/hr 

343 MMBtu/hr 

i\) 

5/10i2016 

5110/2016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 

5/1112016 

S/11 /2016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 



May 10th 2016 Average MMBtu/Hr Calculation 

2-15 burn rate 
Period Hours 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

Fuel Used on 5/10/2016 

Fuel Used on 5/10/2016 Boiler# 2 

1.05 

24 

24 

24 

1085 

7613 HHV Btu 

7065 LHV Btu 

1136 tons consumed total 

568 tons consumed total 

8646285797 Btu wood 

8023907678 Btu wood 

8646 MMBtu wood 

8024 MMBtu wood 

0 MM Btu gas 

24 operating hours 

360 MM Btu/hr 

334 MMBtu/hr 

R1413827 D-13 

511012016 

511012016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 
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D.3.1-2 
EPA METHOD 5 SOURCE TEST 

OAT A AND WORKSHEET 

Client Desert View Power Parameter Full Load 

Loaction Mecca Fuel Biomass 

Unit 2 Data By DW 
Test Number 1-HCL-Unit 2 2-HCL-Unit 2 3-HCL-Unit 2 4-HCL-Unit 2 Average 

Reference Temperature , F 68 68 68 68 
Test Date 5/10/2016 5/10/2016 5/10/2016 42500 
Sample Train 19-WCS 19-WCS 19-WCS 19-WCS 
Pitot Factor 0.840 0.840 0.840 0.840 
Meter Calibration Factor 1.002 1.002 1.002 1.002 

Stack Area (sq ft) 38.84 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 120 
Barometric Pressure (in Hg) 29.97 29.97 29.97 29.97 29.97 

Nozzle Diam (in) 0.246 0 .246 0.246 0 .246 0.246 

Start/Stop Time 830/1043 1059/1309 1328/1540 1615/1825 
Stack Pressure (iwg) 0.82 0.82 0.82 0.82 0 .82 

Delta P (iwg) 0.919 0.9341 0.9246 0.9306 0.9260 
Meter Pressure (iwg) 1.847 2.140 2.1 33 2 .060 2.040 
Stack Temperature (F) 334.4 340.3 346.7 348.5 340.5 

Meter Temperature (F) 83.3 92 .8 95.4 99.7 90.5 
Meter Volume (act) 86.454 95.535 96.669 94.852 92.886 
Liquid Volume (ml) 279.8 309.4 319.5 300.4 302.9 

Stack 02 (%) 9.01 8 .73 8.67 8.69 8.8 
Stack C02 (%) 11.46 11.80 11.77 11 .76 11.7 
Standard Sample Volume (SCF 84.690 92.055 92.707 90.242 89.817 
Moisture Fraction 0.135 0.137 0.140 0.136 0.137 
Molecular Weight (wet) 28.55 28.56 28.52 28.57 28.54 

Stack Gas Velocity (ft/sec) 66.18 66.94 66.91 67.15 66 .68 
Stack Flow Rate (wacfm) 154,234 156,006 155,939 156,490 155,393 
Stack Flow Rate (dscfm) 88 ,978 89,128 88,085 88,61 4 88,730 
lsokinetic Ratio{%) 93.30 101.25 103.17 99.83 99.24 



D.3.1-3 

Test Number 1-HCL-Unit 2 2-HCL-Unit 2 3-HCL-Unit 2 4-HCL-Unit 2 Average Limit 
Date 05/10/16 05/10/16 05/10/16 05/10/16 
Start/Stop Time 830/1043 1059/1309 1328/1540 1615/1825 

Stack Flow Rate, dscfm'1 88,978 89, 128 88,085 88,614 88,609 
Sample Volume, dscf 84.690 92.055 92.707 90.242 91 .668 
0 2,% 9.01 8.73 8.67 8.69 8.69 

C02, % 11.46 11 .80 11 .77 11.76 11 .78 

mg/sample 38.70 44.40 57.80 46.70 49.63 

mg/dscm 16.135 17.031 22.015 18.273 19.106 
ppm (as HCI) 10.477 11 .058 14.294 11 .865 12.405 
lb/hr (as HCI) 5.3735 5.6813 7.2579 6.0605 6.3332 
MM Btu/Hr 360 360 360 360 360 
Lb/MM Btu 0.0 15 0.016 0.020 0.0 17 0.0 18 0.022 
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MOBILE EMISSION LABORATORY 
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY 

Client: 
Unit: 

Desert View Power 
2 

Location: Mecca 
02% C02% 

20 20 

As Found 
Linearit 0.0% -0.1% 
5/10/2016 02% C02% 
1-HCL-Unit 2 
Analyzer Range: 

Value : 

Pre test Direct Zero 
Pre test Direct Span 10.84 10.35 
System Zero 0.06 0.06 
System Span 10.74 10.32 

Average 8.92 11.35 

System Zero 0.05 0.06 
System Span 10.66 10.25 
Post test Direct Zero 0.04 0.05 
Post test Direct Span 10.72 10.28 

Corrected Cone. 9 01 11.46 

System Bias Check 
Zero Pre-test 0.29% 0.30% 
Zero Post-test 0.25% 0.30% 
Span Pre-test -0.44% -0.31% 
S an Post-test -0.83% -0.68% 
5/10/2016 02% C02% 
2-HCL-Unit 2 
Analyzer Range: 20 20 

Value: 10.83 

:- ; .; 

Pre test Direct Zero 0.04 
Pre test Direct Span 0.04 0.05 
System Zero 0.05 0.06 
System Span 10.66 10.25 

Raw concentration 8.63 11.64 

System Zero 0.06 0.07 
System Span 10.74 10.25 
Post test Direct Zero 0.04 0.05 
Post test Direct Span 10.76 10.27 

Corrected Cone. 8.73 11 .80 

System Bias Check 
Zero Pre-test 0.25% 0.30% 
Zero Post-test 0.28% 0.33% 
Span Pre-test -0.83% -0.68% 
S an Post-test -0.44% -0.64% 

Condition: 
Load: > 90% 
Date h'll#l/N#/;' 

<5% 
< 5% 
<5% 

0.3.2-2 

PASS 



3/10/2015 
3-HCL-Unit 2 

Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
Span Post-test 
3/10/2015 

4-HCL-Unit 2 

Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
Span Post-test 

02% C02% 

20 20 
10.83 10.38 

0.04 
10.76 
0.06 
10.74 

8.58 

0.07 
10.67 
0.04 
10.72 

8.67 

0.28% 
0.34% 
-0.44% 
-0.82% 

02% 

.· : ·:,. 

·. ··: 
:' :-.· 

0.05 
10.27 
0.07 
10.25 

11 .62 

0.07 
10.26 
0.05 
10.31 

11 .77 

0.33% 
0.34% 
-0.64% 
-0.62% 
C02% 

20 20 

0.07 
10.67 10.26 

8.57 11 .58 

0.05 0.06 
10.67 10.20 
0.04 0.05 
10.74 10.27 

8.69 11 .76 

0.34% 0.34% 
0.26% 0.32% 
-0.82% -0.62% 
-0.82% -0.90% 

.· ...•• !il,: .• i; 
; ::·. 

<5% 
<5% 
<5% 
<5% 

<5% 
< 5% 
< 5% 
<5% 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 

D.3.2-3 
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2015 Annual Average MMBtu/Hr Ca lculation 

R1413827 

Period Hours 

Boiler# 1 Operating Hours 

Boller 112 Operating Hours 

Total Operating Hours 

Gross Generation 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

2015 Fuel Records 

17568 
7630 
7551 

15181 

376901 
323076 

7370 HHV Btu 

6864 l HV Btu 

351634 tons purchased 

3504 System loss 

-9950 Increase In Inventory 

338181 tons consumed 

0.90 tons/MWh 

1.05 tons/MWh 

576361240 pounds consumed 

4984782338800 Btu wood 

4642543551360 Btu wood 

4984782 MMBtu wood 

4642544 MMBtu wood 

52111 MMBtu gas 

15181 operating hours 

332 MMBtu/hr 

309 MMBtu/hr 

D-19 

Gross 

Net 

HHV 

lHV 

HHV 

LHV 

1.11% 

HHV 

LHV 



May 10th 2016 Average MMBtu/Hr Calculation 

2·15 burn rate 

Period Hours 

Boiler 111 Operating Hours 

Boiler 112 Operating Hours 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel An11lysis 

Fuel Used on 5/10/2016 

Fuel Used on 5/10/2016 Boller n 2 

May 11th 2016 Average MMBtu/Hr Calculation 

R1413827 

2·15 burn rate 

Period Hours 

Boiler 111 Operating Hours 

Boiler 112 Operating Hours 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

Fuel Used on 5/11/2016 

Fuel Used on 5/11/2016 Boiler 111 

1.05 

24 
24 
24 

1085 

7613 HHV Btu 

7065 LHV Btu 

1136 tons consumed total 

568 tons consumed total 

8646285797 Btu wood 

8023907678 Btu wood 

8646 MMBtu wood 

8024 MMBtu wood 

0 MM Btu gas 

24 operating hours 

360 MMBtu/hr 

334 MMBtu/hr 

1.05 

24 

24 

24 

1085 from flftsh rcpor1 

7818 HHV Btu 

7255 LHV Btu 

1136 tons consumed total 

568 tons consumed total 

8879109728 Btu wood 

8239695712 Btu wood 

8879 MMBtu wood 

8240 MMBtu wood 

0 MMBtu gas 

24 operating hours 

370 MMBtu/hr 

343 MMBtu/hr 

I V 

D-20 

5/10/2016 

511012016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 

511112016 

5111 /2016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 



May 10th 2016 Average MM Btu/Hr Calculation 

2-15 burn rate 

Period Hours 

Boiler #1 Operating Hours 

Boiler #2 Operating Hours 

Net Generation 

Hazen Fuel Analysis 

Hazen Fuel Analysis 

Fuel Used on 5/10/2016 

Fuel Used on 5/10/2016 Boiler# 2 

R1413827 

1.05 

24 

24 

24 

1085 

7613 

7065 

1136 

568 

8646285797 

8023907678 

8646 

8024 

0 

24 

360 

334 

D-2 1 

HHV Btu 

LHV Btu 

tons consumed total 

tons consumed total 

Btu wood 

Btu wood 

MM Btu wood 

MMBtu wood 

MMBtu gas 

operating hours 

MM Btu/hr 

MM Btu/hr 

5/10/2016 

5/ 10/2016 

HHV 

LHV 

HHV 

LHV 

1.11% 

HHV 

LHV 



APPENDIX E LABORATORY REPORTS 

, "'' \\\ '·" • h.\') De/tali 
R1413827 E-1 N 1 Q.,.lly*"1<•1, l"<o•pon11t1<i 



Appendix E.1 HCL Laboratory Data 

R1413827 E-2 



E.1-2 

Atmospheric Analysis & Consulting, Inc. 

Client 
Client Project Name 
Client Project No. 
AAC Project No. 
Reporting Date 

: Delta Air Quality Services 
: Desert View Power 
: NA 

160657 
: 0511612016 

On May 13, 2016, Atmospheric Analysis & Consulting, Inc. received ten (I 0) liquid samples for HCI 
analysis by EPA Method 26A. Upon receipt each sample was assigned a unique Laboratory ID number 
as follows: 

Client Sample ID AAC Sample ID Client Sample ID AAC Sample ID 

l-HCL-Unit-2 160657-89742 6-HCL-Unit-l 160657-89747 

2-HCL-Unit-2 160657-89743 7-HCL-Unit-l 160657-89748 

3-HCL-Unit-2 160657-89744 Reagent Blank-HCL DI H20 160657-89749 

4-HCL-Unit-2 160657-89745 Reagent Blank-HCL O. lN H2S04 160657-89750 

5-HCL-Unit-I 160657-89746 Field Blank 160657-89751 

IC Analysis - Up to a 4 ml aliquot of the sample is injected into the DI ONEX IC for analysis. 

No problems were encountered during receiving, preparation, and/or analysis of these samples. The test 
results included in this report meet all requirements of the NELAC Standards and/or AAC SOP# 
E.26 26A.04. 

I certify that this data is technically accurate, complete and in compliance with the terms and conditions 
of the contract. The Laboratory Director or his designee, as verified by the following signature, has 
authorized the release of the data contained in this hardcopy data package. 

If you have any questions or require further explanation of data results, please contact the undersigned. 

~~~ ... 
Marcus Hueppe 
Laboratory Director 

This report consists of 5 pages. 

Page 1 
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Atmospheric Analysis & Consulting, Inc. 

Client 

Client Project Name 

AAC Project No. 

Analyst 

Client 
Sample ID 

·.· 

l-HCL-Unit-2 

2-HCL-Unit-2 

3-HCL-Unit-2 

4-HCL-Unit-2 

5-HCL-Unit-1 

6-HCL-Unit-1 

7-HCL-Unit-1 

Reagent Blank-HCL DI H20 

Reagent Blank-HCL 0.1 N H2S04 

Field Blank 

Laboratory Analysis Report 
Anion Analysis by JC 

: Delta Air Quality Services 

Desert View Power 

160657 

EG/JZ 

HCI Analvsis bv EPA Method 26A 

AAC Sample Volume Analysis HCl 
Sample ID (tDL) DF (ug/ml) 

. 

160657-89742 713 5 52.7 

160657-89743 776 5 55.6 

160657-89744 714 5 78.7 

160657-89745 660 5 68.7 

160657-89746 608 5 29.9 

160657-89747 626 5 26.9 

160657-89748 604 5 42.9 

160657-89749 100 5 <SRL 

160657-89750 200 5 <SRL 

160657-89751 363 5 <SRL 

<SRL-compound was analyzed for but not detected at or above the SRL (Sample Reporting Limit) 

Sampling Dates : 05/10-11/2016 

Receiving Date : 05/13/201 6 

Analysis Date : 05/13/2016 

Reporting Date : 05/1 6/2016 

HCl 
SRL (mg/sample) 

(mg/sample) 

38.7 0.367 

44.4 0.399 

57.8 0.367 

46.7 0.339 

18.7 0.313 

l 7.3 0.322 

26.7 0.311 

<SRL 0.051 

<SRL 0.103 

<SRL 0.187 

SRL (ug/sample) =Method Reporting Limit (MRL) (0.100 ug/mL) x Sample Volume (mL) x Analysis Dilution Factor x Method Dilution Factor 

___.... - - / £....___ 
~-~- - ~ 

Marcus Hueppe 

Laboratory Director 

' 

1534 Eastman Ave., Ste. A • Ventura, • CA 93003 @ (805) 650-1642 • FAX (805) 650-1644 • www.aaclab.com 

m 
-Ji. 
I 

(...,) 

Page 2 



Analysis Date 
Analyst 

Sample ID 

Opening CV 

Continuing CV 

Closing CV 

Second Source 

* Must be 85- J 15% 

E.1-4 

Atmospheric Analysis & Consulting, Inc. 

Oualitv Control/Oualitv Assurance Reoort 
EPA Method 26A 

: 05/ 13/2016 
: EG/JZ 

Instrument ID : DIONEX JC # I 

Calibration Veri'ication of the 0210912016 Calibration 

Target 
Analyte Concentration 

(ug/mL) 

Chloride 25.0 

Chloride 25.0 

Chloride 25.0 

Chloride 25.0 

Measured 
Concentration 

(ug/mL) 

22.0 

23.3 

23.9 

22.1 

Marcus Hueppe 
Laboratory Director 

Percent Recovery 
(%)* 

87.9 

93.1 

95 .7 

88.4 

Page 3 
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E.1-5 

Analysis Date 
Analyst 

Anulyte 

Atmospheric Analysis & Consulting, Inc. 

: 05/13/2016 
: EG/JZ 

Method Blank A nalysis 

QUALITY CONTROUASSURANCE REPOR T 
EPA Method 26A 

I Concentration I Reporting Limit 
(ug/mL) (ug/mL) 

Instrument ID DIONEX IC # I 

Method Blank I 

Chloride 

Analyte 

Chloride 

Annlyte 

Chloride 

Sample ID 

I 60657-89749x5 

160657-89743x5 
• Must be <I 0% 
**Must be 85-115% 

•••Must be 75-125% 

****Must be < 25% 

I <SRL 

Sample 
Concentration 

(ug/mL) 

0.000 

Sample 
Concentration 

(ug/mL) 

5.58 

Analyte 

Chloride 

Chloride 

I 0.100 

L b a oratory c ontro IS k A I P' e narys1s 

Spike Lab Spike 
Duplicate Lab 

Spike 
Duplicate 

Spike Spike 
Concentration Concentration 

Concentration 
Recovery 

Recovery 
(ug/mL) (ug/mL) 

(ug/mL) 
(%)** 

(%)** 

Laboratory Control Spike 1 

12.5 I 1.l 10.9 88.7 87.4 

M S k atrix )pi eAna ysis 

Spike Matrix Spike 
Duplicate Matrix 

Spike 
Duplicate 

Concentration Coilcentralion 
Spike 

Recovery 
Spike 

(ug/mL) (ug/mL) 
Concentration 

(%)*** 
Rec<;>Very 

(ug/mL) (%)*** 

Matrix Spike Analysis {Sample 160657-89743x5} 

12.5 17.l 

Duplicate Sample Analysis 

Result D uplicate Result 
(ug/mL) (ug/mL) 

<SRL <SRL 

55.6 55.9 

17.2 

%RPD* 

NA 
0.5 

92.5 93 .4 

DF 

5 

5 

Marcus Hueppe 

Laboratory Director 

%RPD**** 

1.5 

% RPD**** 

0.9 

Page 4 
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CHAIN OF CUSTODY FORM 
! ~ ob),=t-

CLIENT: Desert View Power TEST DATE(S): 5/10/2016 & 5/11/2016 
Unit: Unit 1 and 2 Stack Breaching SAMPLER(S): Rik Dupont 
SAMPLE LOCATION: ---"S=ta=c=k _______ _ PROJECTMANAGER: _---=D~a~ve=--W~o:..:....:n=de=r~ly ______ _ 
TEST METHOD(S): ----=E..;....;PA~26=A....;.__ ____ _ DATE DUE: -----------------OUTSIDE LAB REQUIRED: --~Y...;;.e.:::...s _____ _ COMPLIANCE TEST: __ _:.Y...;;.e=-s _________ _ 

DATE TIME TEST# SAMPLE DESCRIPTION CONTAINERS SAMPLER COMMENTS 
5/10/2016 830/1043 1-HCL-Unit-2 lmoinger contents and Line rinse ~~ller 1 MM 
5/10/2016 1059/1309 2-HCL-Unit-2 lmpinger contents and Line rinse t't\7-"l3 1 MM 
5/10/2016 1328/1540 3-HCL-Unit-2 lmpinger contents and Line rinse .f'1~'-f 1 MM 
5/10/2016 1615/1825 4-HCL-Unit-2 lmpinger contents and Line rinse ~4T-'t\1 MM 

5/11/2016 815/1027 5-HCL-Unit-1 lmpinger contents and Line rinse <71714~ 1 MM 
5/11/2016 1040/1251 6-HCL-Unit-1 lmpinger contents and Line rinse <f414'l 1 MM 
5/11/2016 1413/1625 7-HCL-Unit-1 lmpinger contents and Line rinse P<-1~v 1 MM 

5/10/2016 1000 Reagent Blank-HCL 100 ML, DI H20 ~1 ~11 ow 
5/10/2016 1000 Reagent Blank-HCL 200 ml 0.1 N, H2S04 ~'!"'ffi'O 1 DW 
5/11/2016 900 Field Blank lmpinger contents and Line rinse M :mi 1 DW 

REL!=ASED-.BY r DATE/TIME RECEIVED BY DATE/TIME 
\/\ j./ C: l!2Jl\v \f()z.-0 . I I v 

.~ .... l ~ ... - ' 
l; . -, . - _.1 r 7. / t;.p I f I~ 

ANALYSIS REQUIRED: HCI by EPA Method 26A report as mg/sample. Record total volume of each sample. 

Della~ 
Air Qual tty Services, Incorporated 

f. 

m . 
~ 

I 

en 



Appendix E.2 Fuel Analysis Data 

R1413827 E-3 



R1413827 

----·---····---------·-------~--------------

Desert View Power 
Boller Heat Input 

ATTACHMENT B 

FUEL ANALYSIS 

MAY 10 & 11 2016 REPRESENTATIVE 

DVP Heat Input Calculation- procedures Final.doc 

E-4 

5 of 5 



R1413827 

Hl\%EN 

Desert View Power 
Ben Getes 
PO Box758 
Mecca, CA 92254-0758 

Hazen Research, Inc. 
460 I Indiana Sir CO I 
Golden, CO 80403 USA 
lol: (303) 279·4501 
Fax: (303) 278· 1528 

Sample Number: E126/16 
Sample Identification: 

Sodium In Ash as Na20, % 

Potassium In Ash as K20, % 

Chlorine In Ash, % 

Carbon Dioxide In Ash, 'Vo 

1 
06/10/16 

3.07 

9.46 

1.04 

2.77 

The sample was ashed at 600 degrees celslvs prior to analysls. 

An Employoe-Owned Company 

E-5 

DATE 
PROJ. # 
CTRL# 
REC'D 

2 
05111/16 

3.40 

9.70 

1.88 

1.66 

May20, 2016 
009-457 
E126/16 
05/17/16 
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HAZEN 

Desert View Power 
Ben Gates 
PO Box758 
Mecca, CA 92264-0758 

Hazen Research, Inc. 
4601 llldlana St1oot 
<'>0l~un, CO 80403 USA 
Tei: (003} 279·450 I 
Fox: (303) 278-1520 

Sample Number: E126116 
Sample Identification: 

pH of a 30% Mixture 

1 
05110116 

6.47 

An Employee-Owned Company 

E-6 

DATE 
PROJ. # 
CTRL# 
REC'D 

2 
05111116 

6.38 

May20, 2016 
009-457 
E126116 
05/17116 



R1413827 

HAZEN 
Hazen Research, Inc. 
4601 lnc11ana S1ree1 
Golden, CO 80403 USA 
Toi: (303) 279-4501 
Fa_, (303) 276·1528 

Desert View Power 
Ben Gates 
PO Box 758 
Mecca, CA 92254-0758 

Reporting 
Basis > 

Proximate (%) 

Moisture 
Ash 
Volatile 
Fixed C 
Total 

Sulfur 
Btu/lb (HHV) 
Btu/lb (LHV) 
MMF Btu/lb 
MAF Btu/lb 

Ultimate (%) 

Moisture 
Carbon 
Hydrogen 
Ni trogen 
Sulfur 
Ash 
Oxygen* 
Total 

Chlorine** 

As Rec'd 

31.12 
4.24 

53.80 
10.84 

'i1i1f.OO 

0.077 
5244 
4546 
5494 

31.12 
34.90 
4.07 
0.48 
0.08 
4.24 

-1§.,JJ. 
100.00 

0.124 

28.89 Air Dry Loss (%) 
Forms of Sulfur,as S,(%) 

Sulfate 
Pyritic 
Organic 

Total 0.08 

Water Soluble Alkalies (%) 

Na20 
K20 

0.070 
0.278 

Dry 

0.00 
6.15 

78.10 
15.75 

100. 00 

0.111 
7613 
7065 
8154 
8112 

0.00 
50.67 
5.90 
0.70 
0.11 
6.15 

36.47 
100.00 

0.181 

0.11 

0.102 
0.404 

Date May 20 2016 
HRl Project 009-457 
HRI Series No. E126/16-1 
Date Rec'd. 05/17/16 
Cust . P .0. # 

Sample Identification 
5/10/16 

Air Dry 

3.13 
5.96 

75.66 
15.25 

'iDD.00 

0.108 
7374 

3.13 
49.08 
5.72 
0.68 
0.11 
5.96 

35.32 
100.00 

0.175 

Lb. Alkali Oxide/MM Btu= 
Lb. Ash/MM Btu= 
Lb. S02/MM Btu= 
Lb. Cl/f'lM Btu-
As Rec'd . Sp.Gr.= 

8.08 . 
0.29 
0.24 

free Swelling Index= 
F-Factor(dry),OSCF/MM Btum 10,824 

''~i'{ ~~-4Z-
Fuel Labora ory ~anager 

* Oxygen by Difference. 
**Not usually reported as part of the ultimate analysi s . 

An Employee·Owned Company 

I\\", " ' 1" ''I Del/a/). 
E-7 ,..,Q...,h'YS..-.1cu, l11<orpot1tl•<il 
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Hazen Research, Inc. 

HAZEN 
4601 lndan• Stteet 
Ooldon, CO 804()3 USA 
Tel: (303) 279-4501 
Fox- (303) ?711-1520 

Desert Vi e1~ Power 
Ben Gates 
PO Box 758 
Mecca, CA 92254-0758 

Reporting 
Basis > As Rec'd 

Proximate (%) 

Moisture 28.80 
Ash 4.01 
Volatile 55.69 
Fixed C 11.50 
Total ililf.00 

Sulfur 0.072 
Btu/lb (HHV) 5567 
Btu/lb (LHV) 4869 
MMF Btu/ lb 5817 
MAF Btu/lb 

Ultimate (%) 

Moisture 28.80 
Carbon 36.42 
Hydrogen 4.32 
Nitrogen 0.43 
Sulfur 0.07 
Ash 4.01 
Oxygen* ~ 
Total 100. 00 

Chlorine** 0.129 

Air Dry Loss (%) 
Forms of Sulfur,as S,(%) 

Sulfate 
Pyritic 
Organic 

Total 0.07 

Water Soluble Alkalies (%) 

Na20 
K20 

0. 072 
0.309 

26.51 

Dry 

0.00 
5.64 

78.21 
16.15 

iOD.TITI 

0.101 
7818 
7255 
8324 
8285 

0.00 
51. 15 
6.07 
0.61 
0.10 
5.64 

_jQ.& 
100.00 

0.182 

0.10 

0.101 
0.435 

Date 
HRI Pro~ect 
HRI Series No. 
Date Rec ' d. 
Cust . P.O.# 

May 20 2016 
009-457 
E126/16-2 
05/17 /16 

Sample Identification 
5/11/16 

Air Dry 

3.11 
5.46 

75 .78 

ff 
0.098 

7575 

3.11 
49.56 
5.88 
0.59 
0.10 
5.46 
~ 
100.00 

0.176 

Lb. Alkali Oxide/MM Btua 
Lb. Ash/MM Btu= 
Lb. S02/MM Btu~ 
Lb . Cl/MM Btu• 
As Rec'd. Sp.Gr .-

7 . 21 -
0.26 
0. 23 

Free Swelling Index= 
F-Factor(dry) ,DSCF/MM Btu• 10,712 

* Oxygen by Difference . 
•• Not usually reported as part of the ultimate analysis. 

An Employee-Owned Company 
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CHAIN OF CUSTODY FORM 
I /r; D ~)=t-

CLIENT: Desert View Power TEST DATE(S): 5/10/2016 & 5/11/2016 
Unit: Unit 1 and 2 Stack Breaching SAMPLER(S): Rik Dupont 
SAMPLE LOCATION: __ -::S=ta=c=k'---------- PROJECTMANAGER: _--=D~a~ve~W~o~n~de=r~ly ______ _ 
TEST METHOD(S): ----=E._P ....... A...-2=6A...;..._ _ ___ _ DATE DUE: ________________ _ 

OUTSIDE LAB REQUIRED: __ __,_Y=es=------- COMPLIANCE TEST: __ _._Y~es~---------

DATE TIME TEST# SAMPLE DESCRIPTION CONTAINERS SAMPLER COMMENTS 
5/10/2016 830/1043 1-HCL-Unit-2 lmpinger contents and Line rinse S1Ll::rit ,;)-- 1 MM 
5/1 0/2016 1059/1309 2-HCL-Unit-2 lmpinger contents and Line rinse &"'4-=t-~3 1 MM 
5/10/2016 1328/1540 3-HCL-Unit-2 lmpinQer contents and Line rinse ~tf 1 MM 
5/10/2016 1615/1825 4-HCL-Unit-2 lmpinQer contents and Line rinse ~4-:r-'t<\1 MM 

5/11/2016 815/1027 5-HCL-Unit-1 lmoinqer contents and Line rinse <;q~c., 1 MM 
5/1 1/2016 1040/1251 6-HCL-Unit-1 Impinge[ contents and Line rinse ~-m 1 MM 
5/11/2016 1413/1625 7-HCL-Unit-1 lmpinger contents and Line rinse f"Cr~V 1 MM 

5/10/2016 1000 Reagent Blank-HCL 100 ML, DI H20 ~~'7 1 DW 
5/10/2016 1000 Reagent Blank-HCL 200 ml 0.1 N, H2S04 &"4f601 DW 
5/11/2016 900 Field Blank lmpinger contents and Line rinse .8'9WI 1 DW 

REL!=ASED-eY r DATE/TIME RECEIVED BY DATE/TIME 
\/\ y c: lf7J\p \Jlt?....Q - { I v 

t..-J l/\,I /?"-... /' ~ /. 7:. /;(. o ct..,.;; .DI'/_..::; P ?·~ 
-

ANALYSIS REQUIRED: HCI by EPA Method 26A report as mg/sample. Record total volume of each sample. 

Delta~ 
~r Qvotity Servic9s, lncorporoted 

G) 
I 

I\.) 

·------- - --·---·· -----~·-····--·~ __ ,,_ --~--- -
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lkn~rt Vin' r ow<"r, In<. :m al'lilb1~ of 

, Greenleaf Boiler Heat Input Calculation 

~POWER 
Reference Organization: 

GLP Desert View Power 

Reference Standard Name: 

Boiler MMBtu per Hour Calculation 

Approved for Use by. Current Issue: 1 Issue Date: 

Craig <J3ressa11 Original -1 6/3/2016 

1. INTRODUCTION 

Both reglllat ions and permits applicable to Desert View Power (DVP) require the source 
to express emissions in a pounds per million BTU (lbs./MMBtu). The difficulty of direct 
measurement of MMBtu/Hr, for biomass boilers, is well known. The variability and 
difficulty In direct measurement of fuel quality and feed rate has necessitated the 
development of alternative monitoring systems. 

DVP utilizes a methodology that is consistent with systems used to certify and verify 
C02 emissions under California's GHG program. This system relies on the annual fuel 
and generation to set a representative burn rate for the boilers. This representative burn 
rate can be used to accurately estimate the heat input to the boiler based on the 
Megawatts generated. 

Purpose: 
This document is in place to detail the methodology used to calculate the Boiler Heat 
input based on the Megawatts, an annual calculated fuel burn rate and the Higher 
Heating Value (HHV) established through laboratory testing. 

Record the settings and procedures of capturing truck auto tares from the DVP Log 
Inventory Management Software ( LIMS) 

Responsibilities: 
Procedllre Review and Approval: The Plan Manager is responsible for the review and 
approval of this procedure. 

Procedure Implementation: The Fuel Manager is responsible for implementing the Lims 
system to track all fuel purchases and ensuring representative fuel analysis. Additionally, 

Annual and Compliance testing Boller Heat Input Calculation 
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H-2 1ut°"'9!•1'1>S .... oc11,lfo(.--'"1M 



R1413827 

Desert View Power 
Boiler Heat Input 

the Fuel Manager will be responsible for tracking the annual estimated burn rate of the 
boilers. 

Procedure Compliance: Plant Administrator and Fuel Director are both responsible for 
reviewing auto tare weights each pay period and certifying to this with signature on the 
fuel close prior to payment. 

2. REQUIREMENTS 

R1. LIMs w ill generate a weigh receipts on each and every truck delivery to DVP. 

R1. On an annual basis DVP will survey the on-site fuel 

R1 . LI Ms will generate an auto tare for individual trucks weighing on the DVP scale 
when the truck has more than 50 actual tare weights in the LIMs data base. The 
auto tare will be calculated by averaging the most recent 50 actual tare weights. 

R2. If R1 is met each truck will be randomly required to weigh in 1 in 10 times, the 
other 9 times lhe LIMs software will generate an alltO tare upon weigh in and 
notify the truck driver a tare weight is not needed. Allto tares will be recorded in 
LIMs data base as an A, computer captured weights are recorded as a C, 
manually entered weights by a DVP scale house employee are recorded as M. 

R3. If R 1 is met and a 1 in 10 tare weight varies more than 2% of the auto tare the truck 
will be prompted to weigh back in upon its next delivery. This function will add 
protection in the event a truck is physically modified and its tare weight changes 
more than 2% of the mean or auto tare. This function will cont inue until the 
weight is within 2% of the mean or auto tare. 

3. REGIONAL DIFFERENCES 

None indicated. 

4. BOILER HEAT INPUT CALCULATION 

The specific calculations are allached in Attachment A. The attached calculations detail 
the 2015 calculation of the effective burn rate and the annual average Boiler Heat Input 
for DVP. The attachment further estimates the Boiler Heat Input during the emissions 
test utilizing the calculated annual average burn rate. The fuel analysis supporting the 
short term Boiler Heat Input is Included as Attachment B. 

The effective annual burn rate Is calculated using the summary of estimated fuel 
consumption data, annual summary fuel purchases. an annual physical inventory of fuel, 
net megawatt production and fuel analysis. This data provided a representative effective 
burn rate for the system (Ton of Fuel per Net MW). 
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1994 CARNOT SAMPLE LOCATION CERTIFICATION 
REPORT 

This information is located in the Test Plan in Appendix A 
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